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S O L U T I A SolutU Inc.

575 Maryvillc Centre Drive

St. Louis, Missouri 63141

P.O. Box 66760

St. Louis, Missouri 63166-6760

Tel: 314-674-1000

June 6, 2003

Mr. Nabil S. Fayoumi
U. S. Environmental Protection Agency - Region 5
Superfund Division
77 West Jackson Boulevard (SR-6J)
Chicago, Illinois 60604-3590

Re: Response to Comments and Proposed Response Actions
Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Sauget Area 1, Sauget and Cahokia, Dlinois

Dear Mr. Fayoumi:

Attached are responses to comments on the Dead Creek Final Remedy Engineering
Evaluation/Cost Analysis for Sauget Area 1, Sauget and Cahokia, Illinois. These
comments were in an e-mail message dated March 18, 2003 and were discussed during a
meeting held at the Solutia W. G. Krummrich Plant on April 29, 2003. At that meeting, it
was agreed that the bulk of the comments were directed at one of the following three
areas: 1) the scope of the remaining removal actions; 2) the potential for constituents of
concern in the creek bottom soils to leach to the groundwater; and 3) the potential for
mercury in the creek bottom soils to bioaccumulate in fish at concentrations of concern.

Rather than responding to each of the comments individually (as has been our past
practice), it was agreed that it would be more appropriate for Solutia to present proposed
response actions to complete the removal action, as well as to address the Agencies'
concerns about the long term issues of leaching to groundwater and mercury
bioaccumulation. The attached document presents these response actions.

Please review these proposals and let us know if they adequately address your needs.

Sincerely,

Solutia Inc.

£~
Gary W. Vandiver
Project Coordinator
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Respons* Actions
Sauget Area 1, Sauget and Cahokia, Illinois EXECUTIVE SUMMARY

1.0 EXECUTIVE SUMMARY

Background - On June 28,1999, the United States Environmental Protection Agency (USEPA) issued a

Unilateral Administrative Order to Monsanto Company and Solatia Inc. (Docket No. V-W-99-C-554)

pursuant to Section 106(a) of the Comprehensive Environmental Response, Compensation and Liability

Act of 1980 as amended, 42 U.S.C. Section 9606(a), which was modified on May 31, 2000 and amended

on August 29, 2001. The Order required performance of a number of response activities at Sauget Area

1 Creek Segments B, C, D, E and F, Site M and the lift station sump at Prairie du Pont Creek, including

sediment removal and post-removal sampling of creek bottom soil. Sediment removal was completed in

February 2002 when the last of 46,000 cubic yards of sediments from Creek Segments B, C, D and E and

F, Site M and the lift station sump were transferred to the RCRA/TSCA-compliant, on-site containment

cell.

Post-removal creek bottom soil sampling was started in October 2001 and completed in February 2002.

Sample analysis and data validation were completed in May 2002. Validated data were used to prepare

an Engineering Evaluation/Cost Analysis (EE/CA), a Human Health Risk Assessment (HHRA) and an

Ecological Risk Assessment (ERA) for creek bottom soil in Creek Segments B, C, D, E and F and bottom

soils in Site M. All three of these reports were submitted to USEPA on June 21, 2002. On August 7,

2002, USEPA commented on the Ecological Risk Assessment. USEPA's comments on the Engineering

Evaluation/Cost Assessment were provided on September 26, 2002. Solutia submitted a "Response to

Comments on Dead Creek Final Remedy Engineering Evaluation/Cost Analysis, Sauget Area 1, Sauget

and Cahokia, Illinois" and a "Dead Creek Final Remedy, Sauget Area 1, Sauget and Cahokia, Illinois,

Response to Agency Comments on Ecological Risk Assessment" to USEPA on November 12, 2002.

USEPA responded to the Response to Comments documents on March 19, 2003 and met with Solutia on

April 29, 2003 to discuss its responses and identify an appropriate course of action.

Human Health Risk Assessment - Based on the results of the Dead Creek Final Remedy Human Health

Risk Assessment, Solutia believes that no further action is necessary to protect public health. Access to

Dead Creek is generally uncontrolled except for Creek Segment B, which is secured with a fence.

Therefore, two exposure scenarios were evaluated in the HHRA: 1) a recreational receptor (i.e.,

teenager) exposed to COPCs in the creek bottom through wading or swimming and 2) a construction

worker exposed to soil during excavation activities in the creek channel. Potential carcinogenic risks for a

recreational teenager exposed to creek bottom soils in Creek Segments B, D, E and F and pond bottom

soils in Site M are within the target risk range of 1E-6 to 1E-4 and the Hazard Indices are less than 1.0.

Summary of Recreational Teenager Human Health Hi»k« for Exposure to Dead Creek Bottom Soils

Potential Risk Hazard Index
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois EXECUTIVE SUMMARY

CS-B
CS-D
CS-E
CS-F
SiteM

RME

1.95E-06
7.30E-07
1.69E-07
1.40E-07
2.23E-05

MLE

6.61 E-07
7.02E-08
3.77E-08
3.29E-08
2.32E-06

RME

2.77E-02
3.58E-02
9.78E-03
1.84E-03
2.19E-01

MLE

1.25E-02
2.91 E-03
1.69E-03
4.18E-04
2.68E-02

Potential carcinogenic risks for a construction worker exposed to creek bottom soils in Creek Segments

B, D, E and F and pond bottom soils in Site M are within the target risk range of 1E-6 to 1E-4 and Hazard

Indices for each segment are less than 1.0.

Summary of Construction Worker Human Health Risks for Exposure to Dead Creek Bottom Soils

Potential Risk

RME

2.56E-07
7.89E-08
1.78E-08
1.40E-08
4.00E-06

MLE

9.78E-08
9.17E-09
4.94E-09
4.16E-09
3.62E-07

Hazard Index

RME

3.67E-02
4.74E-02
1.14E-02
1.98E-03
4.58E-01

MLE

2.17E-02
4.46E-03
2.48E-03
5.71 E-04
4.27E-02

CS-B
CS-D
CS-E
CS-F
SiteM

No constituents of concern were identified in Creek Segment C; all constituents present in CS-C creek

bottom soils were screened out during the COPC identification process.

Ecological Risk Assessment - Potential adverse ecological impacts to fish were identified in the Dead

Creek Final Remedy Ecological Risk Assessment, as revised in the November 12, 2002 Response to

Agency Comments on Ecological Risk Assessment, for the following constituents and locations in Dead

Creek:

Summary of Potential Adverse Ecological Impacts from From Exposure to Dead Creek Bottom Soils

Creek Segment

Creek Segment B

Creek Segment C
Creek Segment D

Creek Segment E
Creek Segment F

Constituent

Total PAHs
Total PCBs
Mercury
Zinc
Mercury
Total PCBs
DioxJn
Zinc
Mercury
Mercury
Zinc

Transect

TO,T3.T12andT16
TO, T1, T3, T5, T6, T8 and T17
TO, T1, T2, T3, T6, T9, T11, T12 and T17
TO,T4,T8,T11 andT12
T6
T6
T6
T1 and T2
T2, T6. T8, T9, T10, T11, T12, T13, T14, T15, T16 and T17
T3, T5, T9 and T14
T5

Ecological risk assessment results are summarized in Appendix A.
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois EXECUTIVE SUMMARY

Additional Work - Based on results of the Dead Creek Final Remedy EE/CA, HHRA and ERA, revisions

of these documents in response to Agency comments and discussions with the Agency on April 29, 2003,

Solutia believes that additional response actions, site investigations and performance monitoring are

needed to protect the environment from residual constituent concentrations in Dead Creek bottom soils.

Solutia proposes, subject to the concurrence by USEPA, to undertake additional removal actions, perform

additional site investigations and institute performance monitoring plans, as summarized described below,

under the provisions of the existing Time-Critical Sediment Removal Action UAO:

Response Actions

• Creek Segment B - Install an armored, impermeable liner with the following section throughout the
entire length of Creek Segment B as required by the Dead Creek Time Critical Sediment Removal
Action UAO.

Armored Channel Liner Section

Top

Bottom

Riprap
Protective Layer
Geotextile
Membrane Liner
Geotextile

3 to 6-Inch Crushed Limestone
Dense Grade Bedding Material
Non-Woven Cushion Layer
60 mil HOPE
Non-Woven Cushion Layer

• Creek Segment D Transect T6 - Excavate 5,930 cubic yards of creek bottom soil with PCB and
Dioxin concentrations greater than site-specific, ecological risk-based concentrations and transfer this
material to the on-site containment cell;

• Creek Segment F Transect T5 - Excavate 11,850 cubic yards of creek bottom soil with Zinc
concentrations greater than the site-specific, ecological risk-based concentrations and transfer this
material to the on-site containment cell;

Site Investigations

• Potential Soil to Groundwater Leaching - Collect soil and groundwater samples at the three
locations in each creek segment with the highest predicted potential for cadmium leaching. Analyze
each soil sample for Total and TCLP-Extractabte Cadmium and each groundwater sample for Total
and Dissolved Cadmium to determine if residual cadmium concentrations are leaching from creek
bottom soils to groundwater.

Performance Monitoring

• Fish Tissue - Ten fish tissue composite samples will be collected annually from Creek Segment F to
determine if: Mercury is bioaccumulating in fish tissue; concentration trends of this bioaccumulative
constituent are upward, downward or stable and whole body fish tissue concentrations exceed
threshold toxicity values.

• Storm Water - Storm water samples will be collected quarterly for three years, semiannually for two
years and annually thereafter. Samples will be collected at the outlets of Creek Segments B, C, D, E
and F and analyzed for SVOCs, Pesticides, PCBs, Cadmium, Copper, Lead, Nickel and Zinc to
determine if residual constituent concentrations in creek bottom soils are being transported
downstream during storm conditions. Concentration trends will be monitored over time, organic
constituent concentrations will be compared to PECs and inorganic constituent concentrations will be

June 6, 2003 DRAFT
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokla, Illinois EXECUTIVE SUMMARY

compared to ten times PECs to determine if unacceptable concentrations of creek bottom soils are
being transported via the surface water pathway.

• Groundwater - Groundwater samples will be collected quarterly for three years, semiannually for two
years and annually thereafter. Samples will be collected from five monitoring wells located in Creek
Segments B, C, D, E and F, one in each creek segment. Monitoring wells, which will be located on
the center line of the Dead Creek channel, will have ten foot long screens located from 10 to 20 ft.
below the surface of adjacent flood plain. Screens placed at this depth will cover the expected range
of groundwater levels, which are normally within 10 to 15 feet of ground surface (bgs). Under dry
conditions, depth to groundwater can be as deep as 20 ft. below ground surface. Samples from each
well will be analyzed for Cadmium to determine if residual cadmium is leaching from creek bottom
soils.

Performance monitoring results will be evaluated at the end of five years to determine whether or not

performance monitoring needs to continue. If monitored constituent concentrations are steady state,

decreasing or below criteria, monitoring will be discontinued.

Rationale, objectives and detailed description of work to be performed for each of these proposed

removal actions, site investigations and performance monitoring plans are included in the following

sections of this proposal:

• Section 2.0 Removal Actions
• Section 3.0 Site Investigations
• Section 4.0 Performance Monitoring

June 6, 2003 DRAFT Page 1 - 4
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

2.1 CREEK SEGMENT B RESPONSE ACTION

2.1.1 Basis for Additional Response Action

Additional response action is considered appropriate in Creek Segment B to isolate or remove creek

bottom soils that create potential adverse ecological impacts as identified by the November 12, 2002

Response to Agency Comments on Ecological Risk Assessment. Transects with potential adverse

ecological impacts and the associated risk drivers are given in Appendix A and summarized below:

Summary of Creek Segment B Sampling Transect* with Potential Adverse Ecological Impacts

Transect Risk Drivers

TO Total PAHs, Total RGBs, Zinc
T1 Total PCBs
T3 Total PAHs, Total PCBs
T4 Zinc
T5 Total PCBs
T6 TotaJ PCBs
T8 Zinc
T11 Total PCBs, Zinc
T12 Total PAHs, Zinc
T16 Total PAHs
T17 Total PCBs

Additional response action may also be appropriate to isolate or remove residual organic constituents in

creek bottom soil in Creek Segment B because of the calculated potential for leaching at the following

transects:

Summary of Creek Segment B Sampling Transects wtlh Potential for Soil Leaching to Groundwater

Transect Potentially Leachable Constituents

TO Chlorobermne
T1 Pentachtorophenol, Dieldrin
T3 Nitrobenzene, Pentachlorophenol, Dieldrin
T4 Pentachtorophenol
T5 Chlorobenzene, Pentachlorophenol
T6 Pentachlorophenol
T7 beta-BHC
T8 Pentachtorophenol, beta-BHC
T9 beta-BHC, delta-BHC
T16 Dieldrin
T17 Pentachtorophenol, Dieldrin
T18 Chlorobenzene

Potential leaching calculations are included in Appendix B.

2.1.2 Response Action Area and Volume

Based on the potential for adverse ecological risks and the potential for leaching of residual

concentrations of organic constituents from creek bottom soil to groundwater, it is considered appropriate

June 6,2003 DRAFT Page 2 -1
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

to undertake additional response action at Creek Segment B Transects TO, T1, T3, T4, T5, T6, T7, T8,

T9, T11, T12, T16, T17 and T18 to protect the environment and control the potential leaching of organic

constituents to groundwater. Response action area and volume are estimated below:

Summary of Creek Segment B Response Action Area and Volume

Creek
Segment

• CS-B

Transects > Criteria

TO.T1
T3, T4. T5. T6, T7, T8,
T11.T12
T16. T17, T18

Upstream
Clean

Transect

TO
T9 T2

T10
T15

Downstream
Clean

Transect

T2
T10
T13
T18

Impacted
Channel
Length
(Feet)

200
800
300
300

Impacted
Channel

Area
(Sq. Ft.)

20,000"
80,000 (1

30,000 (1

30.000 (1

Impacted
Channel
Volume

(Cu. Yds.)

5,930 ("'4

23,700 <2'3'4

8,890 (2'3'4

8.890 (2'3'4

Total 1600 160,000 47,410

Notes: 1) Typical creek channel width in CS-B = 100 feet
2) Typical creek channel bottom elevation = EL 398 ft. amsl
3) Typical low groundwater elevation = EL 390 ft. amsl
4) Typical excavation depth = 8 ft.

2.1.3 Response Action Alternatives Analysis

Containment Response Action Alternative - Installing an armored impermeable liner along the entire

length of Creek Segment B is considered an appropriate additional response action because 1500 ft of

the 1800 ft. long channel have residual concentrations in creek bottom soils that exceed risk-based

concentrations for the protection of fish or could leach to groundwater. In addition, installation of such a

liner is required by the Order:

Jurisdiction and General Provisions (Pagel, Paragraph 2) - The Order also requires installation
of a 40 millimeter (mil) [sic] high density polyethylene (HOPE) liner in CS-B"

Excavated Area Bottom Liner Requirements (Page 13, Section V.5) - "After excavation and
sampling, Respondents shall properly install and maintain a 40 mil, HOPE liner in CS-B of Dead
Creek."

Liner installation is also considered an appropriate response action because impacted groundwater from

Sauget Area 1 Sites G, H and L can discharge into the north end of Creek Segment B during periods of

high groundwater levels. Installation of an armored impermeable liner will prevent this impacted

groundwater from discharging to surface water and migrating downstream via the surface water pathway.

An armored liner would have the following section:

Armored Channel Liner Section

Top Riprap
Protective Layer

3 to 6-Inch Crushed Limestone*
Dense Grade Bedding Material

June 6,2003 DRAFT
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

Geotextile Non-Woven Cushion Layer
Membrane Liner 60 mil HOPE

Bottom Geotextile Non-Woven Cushion Layer

Preliminary design of the Creek Segment B liner is included in Appendix C.

Removal Response Action Alternative - Excavation of creek bottom soils in Creek Segment B does not

appear to be an appropriate response action because potential adverse impacts associated with residual

concentrations in creek bottom soils can be controlled by installation of an armored HOPE liner as

required by the UAO. In addition, the June 21. 2002 Dead Creek Final Remedy Engineering

Evaluation/Cost Analysis demonstrated that a channel liner in Creek Segment B provided the same level

of human health and environmental protection as a removal remedy at a substantially lower cost. The

Dead Creek Final Remedy EE/CA evaluated the following no action, containment and removal

alternatives for creek bottom soils by comparing each alternative to the other alternatives and identifying

the relative advantages and disadvantages of each.

Dead Creek Final Remedy Engineering Evaluation/Cost Analysis Remedial Alternatives

• Creek Bottom Soils Alternative A - No Action

• Creek Bottom Soils Alternative B - Containment
Institutional Controls
Containment
- Lining 600 ft. of Creek Segment B
- Lining 800 ft. of Creek Segment F
Monitoring

Surface Water Quality
Fish Tissue Bioaccumulation

• Creek Bottom Soils Alternative C - Removal
Institutional Controls
Removal
- Excavation and On-Site Disposal of 17,780 Cubic Yards from Creek Segment B
- Excavation and On-Site Disposal of 2,220 Cubic Yards from Creek Segment F

Excavation and Off-Site Treatment of 9,630 Cubic Yards from Creek Segment F
Monitoring
- Surface Water Quality

Fish Tissue Bioaccumulation

Containment and removal were the only remedial technologies identified as implementable and effective

at managing the risks associated with residual concentrations in creek bottom soil. For the removal

alternative, any excavated creek bottom soil that could not be transferred to the on-site containment cell

was taken off-site for treatment and/or disposal.

A forced ranking system was used to identify the alternative that best achieved the requirements of the

seven evaluation criteria used to evaluate remedial alternatives. In this forced ranking system, the

alternative that best met the requirements of a criterion was awarded a score of 1, the second best

June 6, 2003 DRAFT Page 2 - 3
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

alternative was awarded a score of 2 and the third best alternative was awarded a score of 3. Using this

ranking method, the alternative with the lowest score was the one that best met the requirements of the

seven criteria. The comparative analysis of alternatives is summarized in the following table:

Dead Creek Final Remedy EE/CA Comparative Analysis of Interim Remedial Alternatives

Alternative A Alternative B Alternative C
(No Action) (Containment) (Removal)

Threshold Criteria

• Overall Protection of Human Health
and the Environment 3 1 2

• Compliance with ARARs 3 2 1
Subtotal 6 3 3

Balancing Criteria

Long-term Effectiveness a n d Permanence 3 1 2
Reduction of Toxicity. Mobility or Volume 3 2 1
Short-Term Effectiveness 3 1 2
Implementability 1 2 3
Cost 1 2 3

Subtotal 11 8 11

Total Score 17 11 14

No costs are associated with Alternative A. Alternative B ($2,016,647) was less expensive than

Alternative C ($7,516,988) on a 30-year present value basis and provided similar protection of public

health and the environment. Estimated costs for each alternative are summarized below:

Dead Creek Final Remedy Engineering Evaluation/Cost Analysis Remedial Alternative Cost Estimates

Project Element Alternative B Alternative C

(Containment) (Removal)

Institutional Controls 155,113 155.113
Monitoring 453,426 453,426
Remedial Action 1,139,220 6,712,310
Operation and Maintenance 268.888 196.139

30-Year Present Value Cost $2,016,647 $7,516,988

While Alternative A was clearly in lower cost and more readily implementable, Alternatives B and C were

more effective short term and were the better alternatives for protecting public health and the

environment, complying with ARARs, providing long-term effectiveness and permanence and reducing

mobility, toxicity or volume. Alternative B scored higher than Alternative C because it provided greater

long-term effectiveness and permanence by preventing the discharge of impacted groundwater from Sites

G, H and L into Creek Segment B. Alternative C provided more reduction of mobility, toxicity and volume

June 6, 2003 DRAFT Page 2 - 4
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

than Alternative B. Alternative B and Alternative C could both achieve compliance with ARARs.

Alternative C (Removal) was considered to be better able to achieve ARARs than Alternative B

(Containment). Alternative B provided effective protection of public health and the environment at a lower

cost than Alternative C.

2.1.4 Proposed Creek Segment B Response Action

The suite of remedial alternatives evaluated in the Dead Creek Final Remedy EE/CA was selected to be

representative of the remedial alternatives that are available, rather than inclusive of all possible

approaches. Evaluating containment and removal remedies separately for the purpose of preparing the

EE/CA does not preclude the use of more than one alternative throughout Dead Creek, or the selection of

different process options for containment or disposal, assuming those other alternatives are

implementable and effective. Given the fact that the estimated volume of creek bottom soil to be

excavated from Creek Segment B (47,410 cubic yards) greatly exceeds the remaining capacity of the on-

site containment cell (19,000 cubic yards) and that the Time Critical Sediment Removal Action UAO

requires installation of a liner in Creek Segment B, it is considered appropriate to treat Creek Segment B

by containment and to consider excavation and on-site disposal for Creek Segments D and F.

2.2 CREEK SEGMENT D RESPONSE ACTION

2.2.1 Basis for Additional Response Action

Additional response action is considered appropriate in Creek Segment D to isolate or remove creek

bottom soils that create potential adverse ecological impacts as identified by the November 12, 2002

Response to Agency Comments on Ecological Risk Assessment. Transects with potential adverse

ecological impacts to fish, and the associated risk drivers, are summarized below:

Summary of Creek Segment D Sampling Transect* with Potential Adverse Ecological Impacts

Transect Risk Drivers

T1 Zinc
T2 Zinc
T6 PCBs, Dtoxin

Potential adverse ecological impacts are predicted for Transects T1 and T2 on the basis of residual zinc

in creek bottom soils at concentrations higher than the site-specific, risk-based concentration for the

protection of fish. Additional response action to protect fish is not considered appropriate at Transects T1

and T2 because annual dewatering/desiccation of Dead Creek due to weather and precipitation patterns

in the American Bottoms and implementation of public health protection measures to control mosquitoes

in Creek Segments B, C, D and E result in a habitat is not conducive to a sustainable fish population.
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokla, Illinois RESPONSE ACTIONS

Dry conditions are not unusual in Dead Creek from late summer through the winter. Pools in Creek

Segments B, C, D and E routinely dewater or dry up during these warm weather and/or low rainfall

periods. Examination of the creek bed and riparian vegetation suggests that Dead Creek does not retain

substantial amounts of standing water during the summer months and that water levels are dependent on

relatively recent precipitation. Historical discharge data for other creeks in St. Clair County, Illinois

(Canteen Creek, Mud Creek and Richland Creek) indicates a high variability in discharge over each year.

However, for a large portion of each year, discharge is very low, often near zero. Both of these patterns

occur each year, suggesting that low to zero flow conditions, as seen in Dead Creek, are common in the

American Bottoms.

Dead Creek is an intermittent stream that acts as a set of shallow ponds rather than a riverine system.

During dry weather, water levels in Creek Segments B, C, D and E fall below the culvert inverts at Judith

Lane, Edwards and Cahokia Streets, Kinder Street, Jerome Lane, Edgar Street and the Parks College

parking lot, respectively, creating a series of stagnant, discontinuous pools upstream of each road

crossing. At the request of the Village of Cahokia, Solutia installed a storm water dewatering system in

Dead Creek in February 2003 and began operating the system in March 2003 in order to dewater Creek

Segments B, C, D and E (Appendix D). The Village requested this action as a public health measure to

control mosquitoes in response to the threat of West Nile virus, which killed more than 50 Illinois residents

in 2002. Significant portions of Dead Creek Segments C, D and E are borderectby residential areas:

Summary ot Residential Land Use Adjacent to Dead Creek Segments B. C. D and E

Segment

CS-B
CS-C
CS-D
CS-E

East Bank

8.4%
60.0 %

100.0%
22.7%

West Bank

0.0%
57.2 %
88.9 %
45.4 %

Creek Segment D contains the highest amount of residential land use of any creek segment: 100 percent

residential land use on its east bank and 88.9 percent on its west bank.

To protect public health, a total of six lift pumps were installed at the following locations in Dead Creek:

Summary of Dead Creek Storm Water Pumping System Lift Station Locations ""

Creek Segment C 1 Upstream of Pipeline Crossing South of Judith Lane
2 Upstream of Cahokia and Edward Streets
3 Upstream of Kinder Street

Creek Segment D 4 Upstream of Jerome Lane
Creek Segment E 5 Upstream of Edgar Street

6 Upstream of Parks College Parking Lot
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

Installation of the storm water pumping system and elimination of standing water in Creek Segments B,

C, D and E, results in a situation where aquatic habitat exists only until the pumping system dewaters

impounded storm water. Dewatering typically takes three to five days and results in a dry channel over

most of Creek Segments C, D and E.

Since there are periods during which storm water can flow through Creek Segments B, C, D and E, i.e.

during and immediately after rain storms when water levels are above culvert invert elevations,

performance monitoring to ensure that residual zinc in creek bottom soils is not transported downstream

during storm events is considered an appropriate response action for Transects T1 and T2. Proposed

performance monitoring is discussed below (Surface Water Monitoring).

2.2.2 Response Action Area and Volume

Based on potential ecological risks to fish, it is considered appropriate to take additional action at Creek

Segment D Transect T6 to protect the environment. Response action area and volume are estimated

below:

Summary of Creek Segment P Response Action Arm and Volume

Creek
Segment

• CS-D

Transects
Exceeding
Risk Based

Concentrations

T6

Upstream
Clean

Transect

T5

Downstream
Clean

Transect

T6

Total

Impacted
Channel
Length
(Feet)

200

200

Impacted
Channel

Area
(Sq. Ft.)

20.000 °

20,000

Impacted
Channel
Volume

(Cu. Yds.)

5.930 (2'3'4

5,930

Notes: 1) Typical creek channel width in CS-D « 100 feet
2) Typical creek channel bottom elevation B EL 398 ft. amsl
3) Typical low groundwater elevation * EL 390 ft. amsl
4) Typical excavation depth = 8 ft.

2.2.3 Proposed Creek Segment D Response Action

Additional removal action is considered appropriate at Transect 6 because the risk drivers at this

sampling location, PCBs and Dioxin, are bioaccumulative constituents that should be isolated or removed

from the environment. Isolation could be achieved by lining the channel of Creek Segment D between

Jerome Lane and Transect 5, the next upstream dean sampling transect. Removal could be achieved by

excavating creek bottom soils between Jerome Land and Transect 5 and transferring them to the on-site

containment cell. This would use 6,000 cubic yards (in round numbers) of the 19,000 cubic yards of

remaining cell capacity. Since there is available capacity in the on-site containment cell, excavation and

isolation of these creek bottoms soils in the on-site containment cell is considered to be a more

appropriate additional response action than isolation by containment with a liner.

June 6,2003 DRAFT Page 2 - 7
FHeDC060603



Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois RESPONSE ACTIONS

2.3 CREEK SEGMENT F RESPONSE ACTION

2.3.1 Basis for Additional Response Action

An additional response action is considered appropriate in Creek Segment F to isolate or remove creek

bottom soils that create potential adverse ecological impacts as identified by the June 21, 2002 Dead

Creek Final Remedy Ecological Risk Assessment. Transects with potential adverse ecological impacts to

fish, and the associated risk drivers, are summarized below:

Summary of Creek Segment F Sampling Transects with Potential Adverse Ecological Impacts

Transect Risk Drivers

T5 Zinc

2.3.2 Response Action Area and Volume

Based on these potential ecological risks, it is considered appropriate to take additional remedial action at

Creek Segment F Transect T5 to protect the environment. Response action area and volume are

estimated below:

Summary of Creek Segment P Remediation Area and Volume

Creek
Segment

• CS-F

Transects
Exceeding
Risk Based

Concentrations

T5

Upstream
Clean

Transect

T4

Downstream
Clean

Transect

T6

Total

Impacted
Channel
Length
(Feet)

800

800

Impacted
Channel

Area
(Fie?)

40.000°

40,000

Impacted
Channel
Volume
(Yards')

11.850 (2'3'4

11,850

Notes: 1) Typical creek channel width in CS-F = 50 feet
2) Typical creek channel bottom elevation = EL 398 ft. amsl
3) Typical low groundwater elevation = EL 390 ft. amsl
4) Typical excavation depth = 8 ft.

2.3.3 Proposed Creek Segment F Response Action

Potential adverse ecological impacts at Transect 5 could be controlled by isolating these creek bottom

soils with an armored, impermeable liner or by removing the impacted creek bottom soils and transferring

them to the on-site containment cell. Removal and transfer to the on-site containment cell is considered a

more appropriate additional response action than installation of an armored impermeable liner because

Creek Segment F downstream of the Terminal Railroad Association embankment is the only non-

urbanized stretch of Dead Creek with the potential to be conducive to a sustainable fish population. For

this reason, removal of creek bottom soils with residual zinc concentrations and transfer of this material to
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the on-site containment cell is considered a more appropriate additional response action than installation

of an armored impermeable liner.

Installation of an armored impermeable liner would make it difficult to create a habitat conducive to a

sustainable fish population. Other factors make creation of such a habitat difficult, including:

• Storm water runoff from the Phillips Pipeline Company property north of Cargill Road discharging into this portion
of Dead Creek is needed to sustain stream flow;

• Farming is conducted along a good portion of the east bank of this creek segment; and

• The Borrow Pit Lake at the downstream end of this creek segment is used as a storm water detention basin by
the MetroEast Sanitary District.

In addition, it will be difficult to implement the approved Dead Creek Sediment Removal Action Mitigation

Plan if an armored impermeable liner is installed. Restoring this stretch of Dead Creek as described in

the Mitigation Plan tips the balance in favor of removal and on-site containment.

Since there is available capacity in the on-site containment cell, excavation and isolation of these creek

bottoms soils in the on-site containment cell is considered to be a more appropriate additional response

action than isolation with by containment with a liner. This would use 12,000 cubic yards (in round

numbers) of the 13,000 cubic yards of remaining cell capacity after soils containing residual

concentrations of PCBs and Dioxin are removed from Creek Segment D.
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3.1 SOIL TO GROUNDWATER LEACHING INVESTIGATION

3.1.1 Observed Soil to Groundwater Leaching

Leaching of residual constituent concentrations in creek bottom soils was to be evaluated in the Dead

Creek Final Remedy EE/CA using TCLP extracts of selected creek bottom soil samples (10 percent of the

total number of samples collected). Extracts were to be analyzed for VOCs, SVOCs, Pesticides,

Herbicides, PCBs, Dioxin and Metals. Unfortunately, through a misunderstanding between field sampling

personnel and the analytical laboratory, the analytical laboratory only analyzed the selected samples for

RCRA Hazardous Waste Characteristic TCLP parameters. Re-sampling and analysis could not be

performed before the required June 2002 submlttal date for the Dead Creek Final Remedy EE/CA. For

that reason, shallow groundwater quality data collected during performance of the Sauget Area 1 EE/CA

and RI/FS Support Sampling Plan was used to address the issue of creek bottom soil leaching to

groundwater.

Shallow groundwater samples were collected at or in the vicinity of Creek Segment B and Site M, both of

which had higher sediment constituent concentrations than sediments in Creek Segments C, D, E and F.

Two of these sampling locations were specifically selected to address the issue of contaminant migration

from sediments in Creek Segment B and Site M to shallow groundwater adjacent to these potential

sources of groundwater impact. One shallow groundwater sampling location was located immediately

adjacent to Creek Segment B just north of Judith Lane (SGW-S2). Another shallow groundwater

sampling locations was located immediately adjacent to Site M at the west end of Walnut Street (SGW-

S1). Samples were collected at three depths at each of these locations (at the water table 15 feet below

ground surface and at 20 and 40 feet below ground surface). Time-series sampling was also conducted

from a well completed at 40 feet below ground surface at each of these sampling locations (TS-S2 at

Judith Lane and TS-S1 at Walnut Street).

Maximum detected concentrations in unfiltered shallow groundwater collected from sampling locations

SGW-S2/TS-S2 (Creek Segment B at Judith Lane) and SGW-S1/TS-S1 (Site M at Walnut Street) are

summarized below along with maximum reported constituent concentrations in Creek Segment B and

Site M post-removal bottom soils:

Maximum Constituents Concentration Detected In Unflttarad Shallow Groundwater and Bottom Soils. pob

Crertc SaonMnt B SlteM

Class I Groundwater Standard Groundwatar Bottom Soil Groundwater Bottom Soil

VOC«
• Trichloroethylene 5 0.064 34 NO NO
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SVOCs
1,4-Dichlorobenzene 1
Pentachlorophenol 75

Bis(2-ethylhexyl)phtnalate 6
Di-n-butylphthalate 700

PAHS
• Acenapthylene
• Benzo(a)anthracene
• Benzo(a)pyrene
• Benzo(b)fluoranthene
• Benzo(g,h,i)perylene
• Chrysene
• Fluorene
• lndeno(1.2,3-cd)pyrene

Pesticides
• alpha-BHC
• beta-BHC
• gamma-BHC
• gamma-Chlordane
• 4, 4-DDE
• Dieldrin
• Endosullan I
• Endrin Aldehyde
• Heptachtor
• Heptachlor epoxkle
• Methyoxychlor

Herbicides
• 2, 4-DB
• 2, 4, 5-TP

Total PCBs

Dloxln TEQ

Metals
Cadmium
Copper
Lead
Mercury
Nickel
Zinc

420
0.13
0.2

0.17
No Std.

1.5
280

0.43

0.11
No Std.

0.2
2

10
9

42
2

0.4
0.2
40

No Std.
50

0.5

No Std.

5
650
7.5

2
100

5,000

ND
ND

0.70
ND

0.65
0.37

ND
ND

0.72
0.45
1.3

ND

ND
0.0020
0.0059
0.0012
0.0020

ND
ND
ND
ND
ND
ND

0.66
ND

ND

0.00004

ND
5.9
5.3
0.10

22
30

5,500
44,000

61,000
100

240
1,900
1,200
1,400

890
1,900
3,500

830

2.9
7.7
2.3
0.4

35
30
12

ND
0.75

410
6.6

64
2

84,830

17

57,000
10,000,000

700,000
840

630,000
11,000,000

0.39
0.077

ND
0.37

0.87
0.52
0.49
0.44
1.1
0.70
1.6
0.66

0.0037
0.0064
0.032
0.0022

ND
0.0032
0.0011
0.0032
0.0019
0.0014
0.0054

ND
0.11

0.056

0.0001

ND
56
36
0.38

59
49

4,100
290

1,400
ND

ND
720
490
640
410
820
490
87

2.3
ND

4.4
ND
35
ND
ND
66

160
860
ND

66
ND

27,138

5

21,000
5,200,000

270,000
300

1,170.000
12,000,000

Note: Bold concentrations are greater that Illinois Class I Groundwater Standard

A total of 28 organic constituents were detected in shallow groundwater immediately adjacent to Creek

Segment B and Site M. Of these 28 organic constituents, four were detected at concentrations higher

than the Illiniois Class I Groundwater Standards:

Summary of Constituents Detected In Shallow Groundwater at Concentrations > Class IGW Standard, ppb

Dilution Factor
Soil

Concentration
Groundwater
Concentration

Benzo(a)anthracene (Creek Segment B
Benzo(a)anthracene (Site M)
Benzo(a)pyrene

1920
720
490

0.37
0.52
0.49

1385
5135
1000

June 6,2003 DRAFT
File DC060603

Page 3-2



Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois SITE INVESTIGATIONS

• Benzo(b)fluoranthene
• lndeno(1,2,3-cd)pyrene

640
87

0.44
0.66

1455
132

• Lead 270,000 36 7500

Dilution factors (soil concentration/groundwater concentration), ranging from a low of 132 to a high of

7500, provide an indication that leaching of residual constituent concentrations from bottom soils to

groundwater is not a major contaminant migration pathway at Creek Segment B and Site M.

Comparison of detected groundwater concentrations to maximum observed pre-removal sediment

concentrations provides further evidence that leaching to groundwater is not a significant migration

pathway. Comparing bottom soil residual concentrations in Creek Segment B and Site M to pre-removal

action sediment concentrations further reinforces the evidence that leaching to groundwater is not a

significant migration pathway:

Summary of Sediment. Bottom Soil and Groundwater Concentrations in CS-B and Site M. ppb

Sediment Soil Groundwater

Benzo(a)anthracene (Creek Segment B 9,000 1920 0.37
Benzo(a)anthracene (Site M) 1,300 720 0.52
Benzo(a)pyrene 10,000 490 0.49
Benzo(b)fluoranthene 30,000 640 0.44
lndeno(1,2,3-cd)pyrene 9,000 87 0.66

• Lead 24,000,000 270,000 36

Sediment concentrations are up to two orders of magnitude higher than creek bottom soil concentrations

which, in turn, are two to four orders of magnitude higher than the groundwater concentrations. Sediment

to groundwater dilution factors ranging from 2,500 for Benzo(a)anthracene to 68,182 for

Benzo(b)fluoranthene provide an additional indication that leaching of constituents from sediments and

residual concentrations in creek bottom soil is not a major migration pathway.

Comparing contamination migration via the sediment to creek bottom soil to groundwater pathway to

contaminant migration from Sites G, H and L to groundwater provides additional evidence that

contaminant migration by the former pathway is limited:

Summary of Source Area Fill Material and Groundwster Maximum Concentrations at Sites G. H and L. ppb

Fill Material Groundwater

• Benzo(a)anthracene
• Benzo(a)pyrene
• Benzo(b)fluoranthene
• lndeno(1,2,3-cd)pyrene

June 6, 2003

377,500
271,000

ND
135,900
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• Lead 4,500,000 50

Note - Source area fill material concentrations from 1998 Ecology and Environment, Inc. "Expanded Site
Investigation, Dead Creek Project Sites at Cahokia/Sauget, Illinois, Volume 2 of 2" report prepared for the
Illinois Environmental Protection Agency

3.1.2 Predicted Soil to Groundwater Leaching

USEPA did not accept the information included in the Dead Creek Final Remedy EE/CA as conclusive

evidence that leaching of residual constituents from creek bottom soils to groundwater was not occurring.

In the absence of site-specific leaching data, Solutia attempted to address the issue by using a soil to

groundwater leaching estimation process contained in the Illinois TACO regulations (35 IAC 742).

Leaching estimates using this methodology were revised in response to March 18, 2003 Agency

comments and the results of these revisions are given below except for the organic leaching results for

Creek Segment B, which are discussed in Section 2.1 Creek Segment B Response Action above.

Residual concentrations of Dieldrin, beta-BHC and 1,1,2,2-Tetrachloroethane are predicted to leach from

creek bottom soils in Creek Segments C, D and E at concentrations greater than Illinois Class I

Groundwater Standards at the following locations:

Calculated Potential for Organlcs Leaching from Creek Bottom Soils

CS-D T6 Dieldrin
CS-E T16 Dieldrin
CS-F T3 beta-BHC

T16 1,1,2, 2-Tetrachloroethane

Additional investigation of the soil to groundwater pathway is not considered appropriate for organics

because:

• Potential for leaching from creek bottom soil to groundwater occurs at only at 4 out of 49 sampling transects in a
15,000 ft. long channel;

• Dead Creek is bordered by urban and agricultural areas and commonly used pesticides (beta-BHC and Dieldrin)
are predicted to result in soil to groundwater leaching at three of these four transects all of which are located in
residential or agricultural areas; and

• Predicted Tetrachloroethane leaching from creek bottom soil at the last sampling transect in Creek Segment F is
unlikely given the volatile nature of this constituent.

Cadmium is the only potentially leachable metal in creek bottom soils:

Calculated Potential for Cadmium Leaching from Creek Bottom Soils

CS-B TO, T1, T2, T3, T6, T7, T8, T9, T10, T11, T12, T17 and T18
CS-C T1, T2, T3, T4, T6, T7. T8 and T9
CS-D T1, T2, T3, T4, T5 and T6
CS-E T1, T2, T3, T4, T5, T6. T7, T9, T12, T16 and T17
CS-F T5, T6, T7, T8, T9, T10, T11, T12, T14 and T15
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Available soil and groundwater data indicates that leaching of cadmium from source area fill material, pre-

removal sediments and residual concentrations in creek bottom soils to groundwater, is not a contaminant

migration pathway. Cadmium was detected in Site G, H and L fill material at concentrations up to

294,000 ppb, however, it was not detected in downgradient groundwater (MDL = 5 ppb). Cadmium was

not detected in groundwater adjacent to Creek Segment B and Site M, at a detection limit of 5 ppb, even

though pre-removal sediment concentrations were 24,000 and 17,000 ppb and bottom soil concentrations

were 21,000 and 57,000 ppb, respectively. However, because residual cadmium concentrations are

present in creek bottom soils, there is a potential for cadmium to leach to groundwater at concentrations

higher than the Illinois Class I Groundwater Standard of 5 ppb based on leaching estimates derived from

TACO Tier 2 estimating procedures.

3.1.3 Proposed Soil to Groundwater Leaching Investigation

Additional investigation of the soil to groundwater leaching pathway is considered appropriate for

cadmium because of the calculated potential for creek bottom soils to leach cadmium to groundwater

using TACO Tier 2 estimating procedures. Cadmium leaching to groundwater will be evaluated by

collecting soil and groundwater samples at three locations in each creek segment as shown below:

Proposed Cadmium Leaching Sampling Locations

CS-B

CS-C

CS-D

CS-E

CS-F

Sampling Station

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

Transact Sampling Group

TO,T1,T2andT3
T6,T7,T8.T9,T10,T11 andT12
T17andT18
T1andT2
T3andT4
T6,T7,T8andT9
T1andT2
T3andT4
T5andT6
T1 , T2, T3, T4, T5, T6 and T7
T9andT12
T16andT17
T5, T6, T7 and T8
T9.T10,T11andT12
T14andT15

Note - Bold transects are proposed soil and groundwater sampling locations.

Sampling stations will be located at transects with the highest calculated potential for cadmium leaching

from soil to groundwater as shown in bold above.

Continuous soil cores will be collected from the creek bed to the water table using push sampling

techniques. These continuous soil cores will be subdivided into two-foot long samples which will be
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analyzed tor Total and TCLP-Extractable Cadmium. A groundwater sample will be collected immediately

below the water table using a push sampling device equipped with a two-ft. long intake and low-flow

sampling techniques. Groundwater samples will be analyzed for Total (Unfiltered) Cadmium, Dissolved

(Filtered) Cadmium and Total Suspended Solids. Assuming a depth to groundwater of ten feet, a total of

75 soil samples will be collected and analyzed using the methods, procedures and protocols included in

the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan Field Sampling Plan and Quality Assurance

Project Plan approved by USEPA on September 9,1999.

Samples will be collected from the lowest point in the channel at each of the 15 sampling locations:

Number of Soil Sampling Stations
Number of Soil Samples per Station
Number of Soil Samples
Analyses

Number of Groundwater Sampling Stations
Number of Groundwater Samples per Station
Number of Groundwater Samples
Analyses

15
5
75
Total Cadmium
TCLP Extractable Cadmium

15
1
15
Total Cadmium
Dissolved Cadmium
Total Suspended Solids

USEPA SW846 Method 7131A
USEPA SW846 Method 1311

USEPA SW846 Method 7131A
USEPA SW846 Method 7131A

Soil and groundwater cadmium concentrations will be plotted as a function of depth below the bottom of

the creek channel to determine whether or not cadmium is leaching from creek bottom soils to

groundwater. If cadmium is leaching to groundwater at concentrations higher than the 5 ug/l Illinois Class

I groundwater standard, evaluation of the risks associated with cadmium migration in the groundwater

system is considered appropriate.
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4.1 FISH TISSUE PERFORMANCE MONITORING

4.1.1 Performance Monitoring Rationale

Fish tissue monitoring is considered an appropriate performance measure because known

bioaccumulative constituents (PAHs, Pesticides, PCBs, Dioxin and Mercury) were present as residual

concentrations in creek bottom soils after completion of sediment removal. Due to

dewatering/desiccation of Dead Creek in response to annual precipitation patterns and installation of a

storm water dewatering system in Creek Segments B, C, D and E as a public health measure, only Creek

Segment F can be expected to contain water long enough to be conducive to a sustainable fish

population. Creek Segment F north of the Terminal Railroad embankment dries up in warm weather

and/or low rainfall periods. Creek Segment F south of the embankment dewaters but does not dry up,

probably as a result of water flow from the Phillips Pipeline Co. property. Therefore, it is considered

appropriate to focus fish tissue performance monitoring on this portion of Creek Segment F.

As directed by the Agency, Total PAHs and Pesticides were added to the list of known bioaccumulative

compounds (PCBs, Dioxin and Mercury) to be evaluated in the Dead Creek Final Remedy Ecological Risk

Assessment. This evaluation was included in the November 12, 2002 Response to Agency Comments

on Ecological Risk Assessment. Potential risks due to residual concentrations of PAHs in creek bottom

soils were determined by using USEPA's Draft Equilibrium Partitioning Sediment Guidelines for PAH

Mixtures, as directed by the Agency. This evaluation concluded:

Page 14, Last Paragraph - "some creek bottom soils in Creek Segment B are not protective of
benthic organisms. However, it should be noted that the frequency of false positives in this model
is expected to be high because an adjustment factor was used to account for the fact that only 13
PAHs, rather than 34, were examined. Results of the ESG Model indicate that soils in Creek
Segments C, D, E and F are protective of benthic organisms based on the bioaccumulation of
PAHs."

For this reason, and the fact that the Time Critical Sediment Removal Action UAO requires installation of

an impermeable liner in Creek Segment B, PAHs are not included in the fish tissue performance

monitoring plan.

Pesticides are not included in the fish tissue performance monitoring program for two reasons. First,

Aldrin, apha-BHC, beta-BHC, delta-BHC, gamma-BHC, Endosulfan I, Endrin ketone, Heptachlor,

Heptachlor expoxide and Methoxychlor were not detected in creek sediment or fish tissue samples

collected during implementation of the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan. Second,

DDT, Dieldrin and Chlordane concentrations in creek bottom soils do not exceed their site-specific, risk-

based concentrations derived from average and maximum BSAFs.
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Total PCBs and Dioxin are not included in the fish tissue performance monitoring program because Total

PCBs and/or Dioxin were detected in concentrations greater than site-specific, risk-based levels only at

Creek Segment B Transects TO and T3 and Creek Segment D Transect T6. These creek bottom soils will

be isolated in Creek Segment B by installation of an armored, impermeable liner and removed from Creek

Segment D and transferred to the on-site containment cell.

Mercury was selected as a COPC in the June 30, 2001 Sauget Area 1 EE/CA and RI/FS Ecological Risk

Assessment due to exceedance of ecological thresholds for sediments and identified as a COC due to a

potential unacceptable impacts (toxicity) to forage fish in the Borrow Pit Lake and birds (Great Blue

Heron) feeding on the forage fish. A potential unacceptable ecological impact was predicted due to the

presence of 0.6 mg/kg of mercury in a composite whole body forage fish tissue sample collected from the

Borrow Pit Lake:

Summary of Total Mercury Concentrations in Borrow Pit Lake Whole Body Biota Samples, mo/kg

Bottom Feeder Fish
Forage Fish
Predator Fish
Shrimp
Clams
Notes:

Sample 1

0.05
0.052

ND (0.016)
ND (0.091)
ND (0.074)

Sample 2

0.075
0.6
0.057

NS
ND (0.091)

Sample 3

0.26
ND(0.1)

0.064
NS

ND(0.10)

1) Bold concentrations indicate exceedance of the 0.25 mg/kg whole body predator fish toxicity value for Mercury.
Whole body forage fish toxicity value is 0.8 mg/kg.

2) NS = No Sample

The source of mercury detected in Forage Fish Sample 2 is not known.

During implementation of the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan, sediment samples

were collected in the Borrow Pit Lake to determine the impact, if any, of discharges from Dead Creek on

the Borrow Pit Lake. If Dead Creek was a migration pathway from source areas (Sites G, H, I and L) in

the upstream portion of its watershed to the Borrow Pit Lake, there should be a concentration high where

Dead Creek discharges into the Borrow Pit Lake. Sediment deposition typically occurs when a stream

enters a lake because water velocity decreases and the energy environment is too low to keep all of the

sediments in suspension.

Four sediment samples were collected to determine whether or not impacted sediment deposition was

occurring at the mouth of Dead Creek, i.e. a concentration high or "hot spot". One sample was collected

3,000 ft. upstream of the confluence of Dead Creek and the Borrow Pit Lake in the backwater area, a

second sample was collected 200 ft upstream of the confluence of Dead Creek with the Borrow Pit Lake,
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a third sample was collected at the mouth of Dead Creek and the fourth sample was collected 200 ft.

downstream of the confluence. Mercury analyses from these samples are given below, along with copper

and zinc concentrations, metals that are known site-specific constituents:

Summary of Sediment Metal Concentrations at the Confluence of Dead Creek and the Borrow Pit Lake, mo/kg

Backwater of Borrow Pit Lake, 300 ft. Upstream of Confluence
200 ft. Upstream of Dead Creek Confluence
Mouth of Dead Creek
200 ft. Downstream of Dead Creek Confluence

Mercury

0.091
0.11
0.45
0.16

Copper

48
64

240
36

Zinc

320
36

1.600
250

These data indicate that a metals 'hot spot" (concentration high) occurs at the mouth of Dead Creek

where the channel portion of Creek Segment F enters the Borrow Pit Lake. None of these data indicate

there is a mercury concentration high ("hot spot") in the Borrow Pit Lake sediments. From an ecological

impact perspective, mercury concentrations in two of the three sediment samples from the Borrow Pit

Lake were lower than all of the threshold values considered to pose ecological food chain risks in the

June 21, 2002 Dead Creek Final Remedy Ecological Risk Assessment:

Comparison of Borrow Pit Lake Sediment Mercury Concentrations to Ecological Screening Levels, mo/kg

Borrow Pit Lake Sediment Concentration Ecological Screening Levels

Sample 1 Sample 2 SamotoS TEL TEC LEL PEC

0.091 0.11 0.16 0.13 0.18 0.20 1.06

Notes: 1) Concentrations higher than screening levels InoTcated in bold print
2) TEL = Florida Sediment Quality Assessment Guidelines
3) TEC = Sediment Quality Guidelines Threshold Effects Concentration
4) LEL = Ontario Guidelines Lowest Effects Level
5) PEC = Sediment Quality Guidelines Probable Effects Concentration

One of the three Borrow Pit Lake sediment samples (Sample 3) exceeded the lowest of the three

ecological screening levels by 0.03 mg/kg. Sample 3 was collected 200 ft. downstream of the confluence

of Dead Creek with the Borrow Pit Lake.

In the June 21, 2002 Sauget Area 1 Dead Creek Final Remedy Ecological Risk Assessment, mercury

was not evaluated as a COC because mercury concentrations in composite fish samples collected during

implementation of the Sauget Area 1 EE/CA and RI/FS Support Sampling Plan could not be

demonstrated to be dependent on sediment mercury concentrations. Statistical regression analysis

indicate there was not a strong or statistically significant (r = - 0.2391) relationship between observed

mercury concentrations in sediment and fish tissue. Consequently, a site-specific BSAF was not derived

for mercury uptake by fish from residual concentrations in creek bottom soils.
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As directed by the Agency, maximum and average site-specific BSAFs were calculated for mercury in the

November 12, 2002 Response to Agency Comments on Ecological Risk Assessment using the following

forage fish tissue and sediment data from Creek Segments B and D and the Borrow Pit Lake:

Total Mercury Concentrations Used to Determine Site-Specific BSAFs. mo/Kg

Forage Fish Tissue Samples Pre-Removal Sediment Samples

CS-B ND (0.095) NS NS 0.96 1.5 1.4
CS-D 0.018 NS NS 0.5 0.42 0.35
Borrow Ptt Lake 0.052 0.6 NO (0.1) 0.091 0.16 0.11
Reference Area 1 0.05 NS NS 0.042 0.063 NS
Reference Area 2 0.051 0.064 0.046 0.046 0.048 0.04

Note: NS = No Sample

Site-specific maximum and average mercury BSAFs were calculated using the formula:

Mercury BSAF = Concentration in Fish Tissue, mg/kg wet weight/Concentration in Sediment, mg/kg dry weight

When mercury was not detected in sediment samples, one half of the detection limit was used in these

calculations. BSAF calculations are summarized below:

Summary of Calculated Mercury BSAFs for Forage Fish and Creek Bottom Soils

Forage Fish Composite Samples

Sample 1 Sample 2 Sample 3

CS-B NDFF NFFS NFFS
CS-D 0.0426 NFFS NFFS
Borrow Pit Lake 0.419 4.84 NDFF
Reference Area 1 0.952 NFFS NFFS/NCBSS
Reference Area 2 1.17 1.47 1.06

Note: NDFF = Not Detected in Forage Fish
NDCBSS = Not Detected in Creek Bottom Soil

A maximum site-specific BSAF of 4.84 and an average site-specific BSAF of 1.42 were derived for forage

fish using this limited data set. The median and mid-point of range BSAFs were 1.06 and 1.1,

respectively. Please note that the maximum site-specific BSAF of 13 recorded in Table 7-3 of the

November 12, 2002 Response to Agency Comments on Ecological Risk Assessment is incorrect. The

site-specific BSAF of 1.42 calculated using average concentrations from a limited data set is within the

range reported in the literature. Literature BSAFs for mercury in forage fish range from 0.61 mg/kg for

mosquito fish, 0.7 to 1.4 for minnows and 1.4 to 2 for bluegill sunfish (November 12, 2002 Response to

Agency Comments on Ecological Risk Assessment, Page 20). Higher BSAF values are reported in the
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literature for predator fish such as pike, however, these higher values are not appropriate for the type of

fish (forage fish) that might be present in Dead Creek.

For the maximum site-specific BSAF of 4.84, the site-specific, risk-based concentration for creek bottom

soils to protect fish from mercury uptake is 0.05 mg/kg. To put an RBC of 0.05 mg/kg into perspective, it

is two to 20 times lower than the:

• IEPA mean mercury background concentration for Illinois soils 0.12 mg/kg
• Threshold Effects Concentration (TEC) Sediment Screening Level 0.18 mg/kg
• Probable Effects Concentration (PEC) Sediment Screening Level 1.06 mg/kg

A BSAF of 4.84 and an RBC of 0.05 mg/kg results in potential unacceptable impacts to fish, and herons

preying on the fish, along the entire 15,000 ft. length of Dead Creek between Queeny Avenue and the

Borrow Pit Lake.

Using the average site-specific BSAF of 1.42, a creek bottom soil RBC of 0.18 mg/kg is needed to protect

fish from mercury uptake. This RBC corresponds to the 0.18 mg/kg Threshold Effects Concentration

(TEC) sediment screening level used in the November 12, 2002 Response to Agency Comments on

Ecological Risk Assessment. To achieve this RBC, the following transects need to be isolated or

removed:

Summary of Sampling Transects To Be Isolated or Removed to Achieve Site-Specific RBC for Mercury

CS-B TO, T1, T2, T3, T6, T9, T11, T12 andT17
CS-C T6
CS-D T4 and T6
CS-E T2, T6, T8, T9, T10, T11, T12, T13.T14, T15, T16 and T17
CS-F T3,T5,T9andT14

On this basis, 11,550 feet (77 percent) of the creek bottoms soils Dead Creek channel between Queeny

Avenue and the Borrow Pit Lake would need to be lined or excavated to protect fish from mercury uptake.

Based on limited data, residual mercury concentrations in creek bottom soils create a potential problem

that could impair future restoration of aquatic habitat in Dead Creek. As indicated below, mercury was

detected in every creek bottom soil sample:

Summary of Maximum Total Mercury Concentration* In Creek Bottom Soils, mq/kg

Transect/ Sample

0
1
2
3

June 6, 2003

CS-B

0.82
0.23
0.24
0.27

CS-C

NST
0.046
0.06
0.046

CS-D

NST
0.14
0.11
0.07

DRAFT
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CS-E

NST
0.11
0.25
0.11

CS-F

NST
0.12
0.074
0.63
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4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

0.099
0.054
0.21
0.12
0.15
0.29
0.16
0.8
0.84
0.096
0.032
0.064
0.12
0.34
0.055

0.13
0.074
0.31

NST
NST
NST
NST
NST
NST
NST
NST
NST
NST
NST
NST

0.71
0.065
0.33

NST
NST
NST
NST
NST
NST
NST
NST
NST
NST
NST
NST

0.083
0.094
0.25
0.12
0.34
0.6
0.6
0.46
0.69
0.84
0.28
0.25
1.6
0.27

NST

0.038
0.82
0.14
0.086
0.09
0.32
0.11
0.093
0.031
0.018
0.32
0.17
0.04

NST
NST

Notes: 1) NST = No Sampling Transect
2) Bold = Concentration greater than TEC/RBC of 0.18 mg/kg

Nearly half (28 of 44 or 44.7 percent) of the detected mercury concentrations in creek bottom soil are above the

TEC/RBC concentration of 0.18 mg/kg. This indicates a potential for adverse impacts on the aquatic ecosystem in

Dead Creek.

4.1.2 Performance Monitoring Plan

Fish tissue monitoring will be performed annually in Creek Segment F downstream of the Terminal

Railroad Association Embankment to determine whether or not: 1) mercury present in creek bottom soils

at concentrations above site-specific, risk-based concentrations is bioaccumulating in fish tissue, 2)

concentration trends over time are upward, downward or stabile and 3) toxicity threshold values are

exceeded. As discussed above, a storm water pumping system was installed in Creek Segments B, C, D

and E to protect public health. As a consequence of this public health measure and normal

dewatering/desiccation of the creek in response to annual precipitation patterns, potential habitat in Dead

Creek conducive to a sustainable fish population is restricted to Creek Segment F downstream of the

Terminal Railroad Association embankment. Therefore, it is considered appropriate to perform fish tissue

sampling and mercury speciation analyses in those segments of Dead Creek that are conducive to a

sustainable fish population.

In order to determine if mercury is bioaccumulating in forage fish, the 5200 feet length of Creek Segment

F between the Terminal Railroad Association embankment and the Borrow Pit Lake will be divided into

ten equal sections and isolated from each other using netting fine enough to prevent upstream or

downstream movement of forage fish. Forage fish will be collected from each isolation section, one

composite sample for each 500 ft. sampling section, and analyzed for Total and Methyl Mercury. A

summary of the proposed monitoring program is given below:

Summary of Proposed Fish Tissue Performance Monitoring Program
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Location 10 - 500 ft. Long Isolation Sections in Creek Segment F
Frequency Annual
Number of Samples 10 Composites
Sample Media Whole Body Forage Fish
Analytical Parameters Total and Methyl Mercury
Analytical Methods Total Mercury Method 7471

Methyl Mercury Method 1630 (Modified)
• Performance Measures Concentration Time Trends

Comparison to Fish Toxldty Thresholds: Mercury 0.8 mg/kg

Note: A whole body toxicity value for fathead minnows was used for the performance monitoring fish toxicity
threshold. A toxicity threshold of 0.25 mg/kg would be appropriate if predator fish were the performance
monitoring target species, however, predator fish are not likely to be present in Dead Creek.

Performance monitoring results will be evaluated at the end of five years to determine whether or not

performance monitoring needs to continue. If monitored constituent concentrations are steady state,

decreasing or below criteria, monitoring will be discontinued.

4.2 STORM WATER PERFORMANCE MONITORING

4.2.1 Rationale

Storm water monitoring is considered an appropriate performance measure because residual constituent

concentrations in creek bottom soil may result In an adverse impact on benthic organisms if transported

downstream to Creek Segment F and/or the Borrow Pit Lake at concentrations higher than ten times their

Probable Effects Concentrations (PECs). Residual constituent concentrations in creek bottom soils

exceed ten times the Probable Effects Concentration (PEC) at the following locations:

Summary of Sampling Transects with Creek Bottom Soil Concentrations > 10 Times PECs

CS-B TO SVOCs Napthatene and 2-Methylnapthalene
Pesticide* DDD and Heptachlor epoxide
Total PCBs
Metals Copper, Nickel and Zinc

T1 Metals Nickel
T2 Metals Copper
T3 SVOCs Bls(2-ethylhexyl)phthalate and 2-Methylnapthalene

Total PCBs
T4 Metals Zinc
T8 Metals Zinc
T11 Metals Cadmium, Nickel and zinc
T12 Metals Nickel and Zinc
T16 Metals Copper

CS-C T3 Metals Nickel

CS-D T1 Metals Zinc
T2 Metals Zinc
T6 Metals Copper and Nickel

CS-E T16 Metals Copper, Nickel and Zinc
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CS-F T5 Metals

4.2.2 Performance Monitoring Plan

Cadmium, Nickel and Zinc

Constituents in creek bottom soils that exceed ten times the PEC are from four analytical parameter

groups: SVOCs, Pesticides, PCBs and Metals. To ensure that these constituents are not migrating via

the surface water pathway during storm conditions, storm water samples will be collected at the outlets of

Creek Segments B, C, D, E and F. Since PCBs, Dioxin and Mercury, the three bioaccumulative

compounds associated with Sauget Area 1 source areas, are present as residual concentrations in creek

bottom soils; they will be added to the monitoring parameter list. A summary of the proposed monitoring

program is given below:

Summary of Proposed Storm Water Performance Monitoring Program

• Location

• Frequency

Number of Samples
Sample Media
Analytical Parameters
Analytical Methods

Performance Measures

Creek Segment B Outlet
Creek Segment C Outlet
Creek Segment D Outlet
Creek Segment E Outlet
Creek Segment F Outlet
Quarterly for three years
Semi-Annual for two years
Annual after five years
6
Surface Water
SVOCs, Pesticides, PCBs and Cadmium, Copper, Lead, Nickel and Zinc
SVOCs
Pesticides
PCBs
Cadmium
Copper
Lead
Nickel
Zinc
Concentration Time Trends
Comparison to PECs:

Comparison to PECs:

Comparison to 10(PECs):

Comparison to 10(PECs):

Method 8270C
Method 8081A
Method 680
Method 7131A
Method 7211
Method 7421
Method 7521
Method 7951

Site-Related Bloaccumulatlves
PCBs
Dioxin
Mercury
Bloaccumulatlves

676 ug/kg
No PEC Available

1,060 ug/kg

D,D,D 28 ug/kg
Napthalene 561 ug/kg
Heptachlor epoxide 16 ug/kg
Organic Non-Bloaccumulatives
Bis(2-ethylhexyl)phthalate 2,640 ug/kg
2-Methylnapthalene 201 ug/kg
Inorganic Non-Bioaccumulatlves
Cadmium 4,980 ug/kg
Copper 149,000 ug/kg
Nickel 490 ug/kg
Lead 1,280 ug/kg
Zinc 4,590 ug/kg
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Performance monitoring results will be evaluated at the end of five years to determine whether or not

performance monitoring needs to continue. If monitored constituent concentrations are steady state,

decreasing or below criteria, monitoring will be discontinued.

4.3 GROUNDWATER PERFORMANCE MONITORING

4.3.1 Rationale

Groundwater monitoring is considered an appropriate performance measure because of the potential for

residual cadmium concentrations to leach from creek bottom soils to groundwater.

4.3.2 Performance Monitoring Plan

To determine whether or not cadmium is leaching from creek bottom soils to groundwater, one monitoring

well will be installed in each creek segment at the location with the highest cadmium concentrations in

groundwater as determined by the soil to groundwater leaching investigation described above.

Monitoring wells, which will be located on the center line of the Dead Creek channel, will have ten foot

long screens located from 10 to 20 ft. below the surface of adjacent flood plain. Screens placed at this

depth will cover the expected range of groundwater levels, which are normally within 10 to 15 feet of

ground surface (bgs). Under dry conditions, depth to groundwater can be as deep as 20 ft. below ground

surface. Samples from each well will be analyzed for Cadmium to determine if residual cadmium is

leaching from creek bottom soils. A summary of the proposed monitoring program is given below:

Summary of Proposed Groundwater Performance Monitoring Program

• Location Creek Segment B
Creek Segment C
Creek Segment D
Creek Segment E
Creek Segment F

• Frequency Quarterly for three years
Semiannual for two years
Annual after five years

Number of Samples 5
Sample Media Groundwater
Analytical Parameters Cadmium
Analytical Methods Cadmium Method 7131A
Performance Measures Concentration Time Trends

Comparison to Class I Groundwater Standard 5 ug/l

Performance monitoring results will be evaluated at the end of five years to determine whether or not

performance monitoring needs to continue. If monitored constituent concentrations are steady state,

decreasing or below criteria, monitoring will be discontinued.
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Ecological Risk Assessment Summary

Table 1 Calculated Bioaccumulation Factors for Forage Fish

Table 2 Site-Specific, Risk-Based Concentrations for Protection of Fish

Table 3 Comparison of 95% UCL or Maximum Creek Bottom Soil Concentrations to Site-
Specific, Risk-Based Concentrations for Protection of Fish

Table 4 Creek Segment Sampling Transects with Concentrations Greater Than Risk-Based
Concentrations for Protection of Fish

Table 5 Creek Segment Sampling Transects with Potential Toxicity to Benthic Organisms due
to PAHs
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NA

ND
NO
NO
HO

NO

NA
ND
NO
NA
NO
ND
ND
NA
NA

NA
NA
ND

ND
NA
NA
NA
NA

0-2M

PCOMP2
n«nmon
«ii«ncTln
6»illni»i<

0
0

100
100
0
0
0
0
0
0
0

100
0
0

100
100
0
0
0
0
0
0

0
0
0
67
0

0

0
100
0
67
0

100
33
0
0
0
67
33
0
33

100
0

100
100
too
0
0

100
0
0

100

0
100
0
0

0

100
0
0

100
0
0
33
0
0

0
0
0

0

0
100
0
0

100

Unkmm
MtaM

ConcOTtroMon

2.7
1*500

26

10
64

0.5

2.6

1.4

Z-2
0.715

3
0.16

02

36000

M
0*00
1400

0.16

OX

54

7.06

2200

0.76

40

370

P. 0« Sol 15



II Factor* tor Fong* FWl Ptg.3

ff. BPCOMP2

BAF BSAFn ««Hn»nl Coi»irU»Uun

P.J.3 ol 1S



Tibto A1 C«lcuM«t BMocumutalioii FKton far Forag* FM P.g.4

Conpoyn*
1 . 1 , 1 -T richloro«awn*

1.1.2-TrfcNoroMhm
1.1-OfcHon»ltm
1 .1-DicNjoro«6WfM
1.2.3.4.6.7.6.60COO
1.23.4.6.7 J6.60COF
1.2.3,4.6.7.6^>COO
17J.4.«.7*«pCOF
1,23,4.7 .6 *-̂ >COF
1.23.4.7.6-M1COO
1,23.4.7.6-ttCOF
1.23.6.7.64tCOO
U4.6.7*rtCOF
1,23.7.6.6-HaCOO
1.23.7,6,6-H»COF
1.23.7.6-PiCDD
1.23.7.6-P.CDF
1.2.4-Tifchtarabwm
1 ,2-DieMont>«nz«n*
1.2-DieMoii»6t«»
1.2-Cfchtorojmji.n.
13-OicMorat>4«iMfi«
1.4-DicMof<it»nran»
2.2Xhyt*<l-cHoropn>p.ii.)J>iK
23.4.6.7.»*JiCDF
2J.4.7.6-P«COF
23.7.6-TCDD
23.7.6-TCOF
2.4.5-T
2.4.5.TP(SK««t
2.4.5-TrfcMofOptanol
2.4.6-TifcMorcptanol
2.4-0
2.408
2.4-DfcNoreplMnol
2.4-OhtMhytprMnal
2.4-DMophml
2,4-t*»o«*j«i.
2,*-Dhfcotolu>M

2-OkxophMiol
2-Hmnm

2-kMt̂ ilMnol (0-cfMoO
2-NHowiliw
2-Nftrophmol
3J--OcMoratanzldto*
U4-M«lirt>taiiol <mlp-cm><)
3J«ri>«nfci.
4.4'-OOO
4.4 -OO€

4.4--OOT
4.6-DMko-2-m«<hy*ph>nol

4-CMoro-3-fn«6iy»fi«mil
4-CMoK»nlh>
4-CMrNCfihwiĵ 3twiy1 •6Mf
4-tMhyl-2-f»ntinm (MBK)
4-N»o«nih.
4-N«roph«nol
AcoMphflMfW

At««apll6lytel>»
Acwm
AUrin
Aferu CNordMM
•Ipta-BHC
Akmhum
AntirWMn*
AMnuny
AlMKiC

Buiun
B«u«™
Bwuo(a)wittM»c«n«i
BmzoOlpyrara
B«nzo(b)fluo(«ntMnt
Bxio|g.liJ)p<nitan.
BmcHk)liionntim
BwyMun
tK»-BHC
su^— pl̂ nî ilMlMllhll«Blall«•̂(̂ '̂'•'lUWIKMIplllOWn^

bkC-ChtoxxAy^rtut
biM2-E>ty*iigiyl|pMI»kli

Brofnolorni

BAF
NA

NA
NA
HA

0.00172
0.002M
0.00434

NO
NO
NO

0.0679
NO
NO
NO
NO
NO
NO
NO
NO
NA
NA
NO
NO
NO
NO
NO
NO

o.en
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO

ND
NA
NO
ND
ND
ND
ND
ND
ND
NO

9.0«

NO
ND

NO
NO
NO
NA
ND
NO
ND
ND
NA
ND
NO
ND

0.00321
NO
ND
NO
NA
NA
NO
ND
NO
ND
NO
NO
ND
ND
ND
NO

NA

BMFn
NA

NA
NA
HA

000521
0.00714
0.0131

ND
ND
ND

0.173
ND
ND
ND
NO
NO
NO
NO
ND
NA
NA
ND
ND
ND
ND
NO
ND
1.B3

ND
ND
ND
ND
NO
ND
NO
ND
NO
NO
ND
ND
ND
NA
NO
ND
ND
NO
ND
ND
NO
NO
193
NO
NO

NO
ND
ND
NA
ND
ND
NO
NO
NA
NO
ND
ND

QOO87
ND
ND
ND
NA
NA
NO
NO
ND
NO
NO
ND
ND
ND
ND
NO

NA

ft. BPCOMP9
DM«gUMi

Frequency In
tedbnnl

0

0
0
0

100
100
100
100
100
67
100
100
100
100
100
100
«7
0
0
0
0
0
0
0

100
100
100
100
0
0
0
0
ft
0

0
0
0
0
0

too
67
0

0
0
0
0
0
0
0
0
0
0

100
0

100
0
67
100
100
0
0
0
0
0
0

100
0
g

0
0

0

Mnhnum
todlminl

ConcantrattMi

17.25
0.7M

0.443
0.19*
0.0117
0.0046
0.0062
0.0162
0.009B
0.0173
0.006

0.0035
O.OO27

0.0073
00042
0.0122
0.01015

11

32
14

32

16000

1.6
17

420

0.62

BAf
NA
NA
NA
NA
NA

0.000716
0000616
0.000619
0.000642
0000662
0.00323
0.00226
0.00376
0.00236
0.0016

NO
0.0146
0.00*22

ND
NO
NA
NA
ND
NO
ND

O.OO233
0.0138
0.0707
0.176
NA
NA
NO
NO
NA
NA
ND
NO
NO
ND
NO

ND
NA
ND
ND
NO
ND
ND
NO
ND
NA
NA
NA
ND

ND
ND
ND
NA
NO
NO
ND
ND
NA
NA
NA
NA

0.00106
ND
ND
ND
NA
NA
ND
ND
ND
HO
NO
ND
NA
ND
ND
ND

NA

FJ

UAFn
NA

NA
NA
NA

0.00527
0006

0.00566
0.00616
0.00647
0.0237
0.0166
0.0276
0.0173
0.014

NO
0.106
0.0676

ND
ND
NA
NA
ND
ND
ND

0.0171
0.102
0.916
131
NA
NA
ND
ND
NA
NA
ND
ND
NO
HO
NO

ND
NA
ND
ND
NO
ND
ND
ND
ND
NA
NA
NA
ND

ND
ND
ND
NA
ND
NO
NO
ND
NA
NA
NA
NA

0.00603
NO
ND
ND
NA
NA
ND
NO
ND
HO
ND
ND
NA
ND
ND
ND

NA

OB COMF1
IMKtteo

Frequency*!

0

0
0
0

100
100
100
too
100
100
too
100
100
too
100
too
100
33
33
0
0
0
67
0

100
100
33
100
0
0
0
0
0
0
0
0
0
0
0

0
33

0
0
0
0
0
0

33
0
0
0

0
33
0
0
0
0
0
0
0

100
0
0

100
0

100
100
100
0

100
100
too
100
100
0
0

0
33

0

U-mJ™—
6lllln»l«

e»imm««luii

9420
1130

3*7
166
13.1

JJ1
(.41
13.2

2.54

7.54

0.116
ixr

0.642
770
J70

1000

3.61
126
0.2*4
0.611

21

150

630

1100

12000

6.6
36

3300

670
1200

2000
1600

1600

3000

P>g« 4 oMS



* loi Foe* 9* Fmh

Compound!
Bnxnonwtuno (Motiyl bronvdo)
9utytMnz>*pMwl.l»
CJJdmlum
CUcknn
CJjitottoto
CMxn o%u*U»
Cwbon Mvcnlorid*
CMorabwuMW
ChtorootiDMt.
Chtorofaon
ChhxomotiM.
Chrombm
ChiyMno
fMTi.n. 1,1 Dl.lrfmij.6ion.
cb-1 ,3-Ofchloiopropon.
CobM
Coppo.
Cy«*t,.T<*J
Ottapon

<Mk-BHC
Obonzo|.̂ )»n0ncon.
3bonzoh»»n

Dfcon*.
DfcMorab4>honyl
DWKorepmp
DMdnji
^MtylphtMl.!.
1hn»lî l|iliti»lili
Dt-n-txilytohtt.!.!.
D»-n-ocl,4phtiol.i.
OtoOHb

EndoujC.nl
Endoouknl
Endooulkui Kikl.
Endrin
Endrin .Uthydo
Endrin Mono
Ettyttionzono
FluonnffMn.
Fluofon.

gunmi-aHC (LMoM)
•̂ptoehlof

HoplKMot •?OJ»3«

Hmchtorabmz.no

H-̂ n^̂ d .̂

HnchtoMlMM
Mono| 1 ,2.3-cd)pyvono
kon
•ophamno
Lood
Mognookm
M»ng»nooi
MCPA_|4-cMoio-2-m»tiyMi«««»«|
MCPP_2H4-enk>K>2-fnotiylphonc
Morcury
lil.tiojy.lto

KWybMnum

NvMhotano
Nichol
Nlrobonzono

l̂ ft̂ oi.̂ î̂ jjhonyt
NonKhtonbiphinyl

IJjUJJUJillUBV
•̂n^ JuuiulJljriJHijI

PH
^honantirono
Phonol
PoMMkim
Cyrano
Sotorrium
Slvoi
Sodium
Slyron.

Thrtbrn
TohMM
ToaptKn*
'••• 1 ,3-OitWo*opwp**i*
Ttfchtorabiplniirl
TnchlorooffMfw
VinMiuni
VkiylcNortto
XylonM, Totol
Zinc

BAP
NA
NO
NO
NA
NO
NA
NA
NA
NA
NA
NA

0.012
NO
NA
NA
NA

0.0331
ND
ND
ND
NO
ND
ND
NA
NO
NO
ND
NO

0.15

ND
ND
ND
NO
ND
NO
NO
NO
ND
ND
NA
NO
ND
ND
ND
ND
ND
ND
ND

ND
HO
HD
ND
NA
ND

00123
NA
NA
ND
ND
ND
ND
NA
NA
ND
ND
ND
ND
ND
NO
ND
NO
NO

NA
ND
ND
NA
NO

0.3*7
ND
NA
NA
ND
NA
NA
NA
ND
NA
NO
NA
NA
NA
NA

0104

MAFn
NA
NO
NO
NA
HO
NA
NA
HA
HA
HA
NA

0.03(2
NO
NA
NA
NA

0.10*
NO
ND
ND
ND
ND
ND
NA
ND
ND
HO
NO

0.493
NO
NO
HO
NO
NO
NO
HD
HD
HO
NO
NA
NO
NO

HO
ND
NO
HO
HO

NO
ND
ND
ND
NA
ND

0.0373
NA
NA
HD
HD
ND
ND
HA
NA
NO
NO
NO
HD
HO
HD
NO

NA
NO
ND
NA
ND
1.17

ND
NA
NA
NO
NA
NA
NA
NO
NA
ND
NA
NA
NA
NA

0314

ff. IP COMP >
DMM4MH khndmum

0
0

100 2.7
MO 1*500
0
0
0
0
0
0
0

100 2*
0
0
0

100 10
100 *4
0
0
Q

0
0
0

0
0
0
•7 OS
0
0
0
0
0

100 U
0
•7 1.4
0

100 12
33 0.719
0
0
0
C7 3
» 0.1*

0
33 02
Q

0

0
0

0
0

100 3*000
0

100 9*
100 9*00
100 1400

0
0

100 0.1*

0

100 OK

0
100 M
0
0
0
0
0
0

100 7.09

0
0

100 2200
0
0
n 0.7*
0
0
0
0

0
0
0
fj

0
0

100 40

•0
100 370

BAF
NA
ND
ND
NA
ND
NA
NA
NA
NA
NA
NA

000613
ND
NA
NA
NA

0.0012
ND
NA
NO
NA
NO
ND
NA
NA
ND
NA
NA

OOM»
ND
ND
ND
NA
NA
NA
NA
NA
NA
NA
NA
ND
ND
NA
NA
NA
NA

0.182
ND

ND
ND
NO
ND
NA
NO

000143
NA
NA
NA
NA
ND
NA
NA
NA
ND
ND
ND
ND
ND
ND
ND

'

ND
NA
ND
ND
NA
ND
ND
ND
NA
NA

0.0547
NA
NA
NA
NA
NA

OO2M
NA
NA
NA
NA

0009X2

BBAFn
NA
ND
NO
NA
ND
NA
NA
NA
NA
NA
NA

0.045
ND
NA
NA
NA

0.0067*
ND
NA
ND
NA
NO
ND
NA
NA
ND
NA
NA

0.505
ND
ND
ND
NA
NA
NA
NA
NA
NA
NA
NA
ND
ND

NA
NA
NA
1.33

ND

ND
ND
ND
ND
NA
NO

00105
NA
NA
NA
NA
ND
NA
NA
NA
ND
ND
ND
ND
ND
ND
ND

'

ND
NA
ND
ND
NA
ND
ND
ND
NA
NA

0401

NA
NA
NA
NA
NA

0219

NA
NA
NA
NA

0.09M

F. CS B COMP 1
DMoctton

0
0

100
100
0
0
0

100
0
0
0

100
100
0
0

100
100
0
0

0
0
0

0
67
0
0
0
0
0
0
0
0
0

100
0
33
0
0

100
0

0
33
33
10O
o

0
Q

0
(7
100
0

100
100
100
0
0

100
0

100

33
100
0

0
0

100
100
0

100
100
100
100
0
0

100
Q

33
33
0
0

100
0

100
0
0

100

M»knum

CofmnMton

29
1*0000

91.9

7*
1*00

12
11000

3400

•40

130

520

2000

720

900
0.2

5300

91000

1300
20000

1000
20000
245

1.5

7

3*0
900

1*00
•8000

6.72
no

2400
2400
5.1
15

MOOO

2.1
20

30000

41

7*00



T>M> A1 CafcuUM Bioaocumulibtxi ftatn k» Fongt FM
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n Fwtora tot Forag* Fprfi P.g.7

Compound*
U.I-TlEhlMMtWM

ujTiuS îiiitr*"
1.1-OfcMorevfmo
1 , 1 -OWilofOotMn*
123.4.6.7.6>OCOD
123.4.*.7.6>OCOF
123.4.6.7.mpCOO
123.4.6,7.6-HpCOF
1 ,23,4.7.8.6-HpCDF
123.4.7.6-H.COO
12,3.4.7.6+tCOF
12J.6.7.o4tCOD
12J.6.7.6-HHCOF
1 23.7,6.*-ttaCOO
123.7,*>HjCDF
12J.7.MSCOO
1.23.7.6-PrCOF
1 .2,4-TricNoralMniono
12-OfcMorab4fi»M
12-DfcMofootiMW
12-Dfcnkmorop«M
13-DfcNorabMom
1.4-DfcMorebHinno
22'-0«)tl.|l4Maniprap.rw).biK
.3.4.6.7,6̂ )01̂

23.4.7>P»COF
23.7.6-TCOO
23.7.6. TCOF
2.4,5-T
2.4.5-TP|S*w)
2.4,5-TrWHoraphonol
2.4,*-TrleNorODhonof
2.44)
2.4-DB
2.4-Dfchtoiophenol

2.4-OHkapnonol
!.4-OHkatolui«M
2.»CMMolu«M

2-CMorafhmol
2H»»nom
7 Milî hm(j|iii«lmi
2-luMhyk>honoMo-cro*ol)
2-NkDonKn*
2-Nmphonol
33--OfcMorobonztti.
344-MoXytphmol (mlo-mool)
3-Hko«n*no
4.4--OOO
4.4--OOE
4.4--DOT
|.6-C**»-2-™»̂ pt»nrt

45too*̂ i*Jj"«~<>*r

4-CMORMnKjo

< M.li(l-2-pommono(y»3K|
4-NkowittM
4-NMraphotm
AconBphflHtio
AeonophtiytoiM)
Acotono
AkMl
Alphi CAbfduw
Upte-BHC
Akmhum
Anthracono
Anfenrnny
ArMnfc
brium
BoniOM
ftonzo(s)antMC«n«
»t*uo(i)pyrono
Bonzo(b)1luonn*im
ftonzo(oJi,Qpory1*nt
Benzo(1i)*uof«itum
borythm
bM-BHC

bH^Oilô ot̂ .*.̂ 1*
bM2-E»qf>MVl)pMi.lit>

ftomotom,

BAF
NA

NA
NA
NA

000132
0.00102
000157
0.00156
0.002*3
0.012
0.011*
0.0145
0.0066
00052*

NO
0.044*

NO
ND
ND
NA
NA
NO
ND
NO

0.006W
0.0415
0247
0.37
NO
ND
HO
HO
ND
ND
ND
ND
NO
NO
NO
ND
ND
NA
ND
ND
ND
HO
ND
ND
ND
ND
ND
ND
HD
NO
NO
NO
ND
NA
NO
NO
HO
HO
HA
HD
ND
ND

0.00157
ND
ND
ND
HA
HA
NO
ND
ND
ND
NO
NO
NO
NO
NO

0.05*4

NA

ft

•MFn
NA

NA
NA
NA

0.00*
0.004*2
0.00711
O.OD71*
0.011*
0.054S
0.053*
0.0657
0.030*
0.024
ND

0.204
ND
NO
HD
HA
NA
ND
ND
NO

0.0312
0.1M

1.12

1.M
NO
ND
ND
NO
HO
ND
ND

ND
ND
ND

HD
NA
HD
ND
ND
HD
HO
HO
ND
NO
ND
ND
NO
NO
HD
NO

NA
NO
ND
NO
HO
HA
ND
ND
ND

0.00713
ND
ND
NO
NA
HA
HO
HO
NO
NO
ND
ND
NO
NO
NO

0311

NA

C*-C COMF1

100
100
100
too
100
100
too
100
100
100
100
100
100
0
0
0
0
0
0
0

too
too
33
100
0
0
0
0
0
0
0
Q

0
0

too

0
0
0
0
0
0
0
0
0
0

100
0
0

0
0
Q

*0
0
0
0

100
too
07
0

1*0
0
0
tot
109
0
33
a
1*0
*>
10*
0

*0
0
a
0
0

Mukmm

OiiuiUnUun

20*
64

21.5
12.1

OSM
0.107
02*7
0.567
0.17*
0.363
0.006
0.0611
OJJ675

0233
0.0762
0.0134
0.06W

•5

20

1*0
11

2*

1*000

17
400

420
MO
•70
MO
MO

1200

BAF
NA

NA
NA
NA

00053
0.0121
0.0113

ND
ND
ND

0207
0129

ND
ND
NO
NO
ND
ND
ND
NA
NA
NO
ND
ND
NO
ND

0222
222
ND
ND
ND
NO
NO
1.06

ND
ND
ND
ND
ND
ND
ND
HA
ND
ND
ND
ND
ND
ND
ND
NO

O.M6

ND
NO
ND
ND
NO
ND
NA
NO
ND
ND
ND
NA
ND
ND
ND

D.OOOM3
NO
ND
ND
NA
NA
NO
ND
ND
ND
ND
ND
ND

NO
O.KM

NA

FJ

BSArn
NA

NA
NA
NA

000357
000616
0.00762

ND
NO
ND

0.130
006*6

NO
NO
NO
ND
ND
ND
ND
NA
NA
NO
NO
ND
NO
ND
0.15
1.5
ND
ND
NO
ND
ND

0.726
ND
ND
NO
ND
NO
HD
NO
NA
ND
ND
ND
ND
ND
ND
ND
ND

0.645
ND
NO
ND
ND
NO
ND
NA
NO
ND
ND
ND
NA
ND
ND
ND

0.000646
NO
NO
ND
NA
NA
NO
NO
ND
ND
ND
ND
NO

ND
060*

NA

REF 1 COUP 1
OotocUon

Frequency In

0

0
0
0

100
100
100
100
50
100
50
100
0

100
0
0
0
0
0
0
0
0
0
0
50
0

100
100
0
0
0
0
50
0
0

0
0
50

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
Q

0
0
0
0
0
50
0
0
0

100
0
50
100
100
0
0
0
0
0
0

100
0

0
0

0

thiknum
•odknont

ConoonMUM

4*5
0.13*
0.1*2
0.0007
0.003
0001*
0.002*
0.004*

0.004*

0.001*

0.0035
0.0014

12

40

160

15000

13

•230

06



1 OfciMM Bfa«ocumm«fc»i Focton lot Forago FM P.g.9

Bfomofnofww (Motiyl bromlo*)

Ccdfrium
Colcbm
Cwtwiolo
Cuban dbuUdo

CNorabwono
ChkimoHont
Chlorotofm
Chtoomolmio

ChryMno
Cb/Tnno-1 ̂ -Oichtoravtiono
cfc-1.3«cMon>propono
Cob**
Coppot
Oy*nHo,TeW
Dokjpon

CWK-BHC

Dfeonzofumn

Diumbl
Dfchtonbthonyl
Hctitomfmy
DMoMi

DhoMt
Endooutanl
Endowlhnl
EndowllHixMolo
Endrtn
Endrti okMiydo

Fkionntiono
Fbarono
Oommi Chtortono
gomnw-OHC (LMono)
HoplKhloi

H«.Bchlaroettazww
Hû htofUHplMnyt

""*" j .._

ken
bopttorofw
L*Md
MKHMlum
MoUHptrtM*
MCPAJ4^htoro -̂mtiylph«neq

riwcufy

NvMtatoM
NfcM
Nfcoboniono

**". V *" '"^
rtorfwfwvnonyi

^•VT'jV

*"**• "̂ ""̂
pH

Phonol
Pohwkm
Pyrono
Sotonbni
Sivot
Sodkm

ThUlkm

Vonodum
VnylchtoMo

Zkic

BAF
HA
ND
NO
NA
HD
HA
HA
HA
NA
NA
NA

000607
ND
HA
NA
NA

0.00251
NO
ND

NO
00206

ND

NO
NO
NO
ND

0.0111

ND

ND
ND
NO
ND
NO
ND
ND
NA
ND
HD
NO
NO
NO

ND

ND
NO
NA
ND

0.00216
HA
HA
NO
NO

0.0426
ND
HA
NA

NO
ND
ND

NA
NO
NO
NA
ND

0.374
NO
NA
NA
2*4

HA
HA
HO
HA

0.323
NA
HA
NA
HA

0.0227

ff

BSAFn
HA
ND
NO
NA
ND
NA
NA
NA
HA
HA
HA

0.0275
ND
NA
NA
NA

0.0114
ND
ND

NO
0.0933

ND

NO
NO
NO
ND

00504

NO

ND
ND
ND
NO
NO
ND
ND
NA
ND
NO
NO
ND
HD

ND

HD
HO
HA,
ND

O.OOW
NA
HA
NO
NO

0.193
ND
NA
HA

HD
ND
NO

NA
NO
ND
NA
ND
1.7
ND
NA
NA
13.3

NA
NA
ND
NA
1.4*

NA
NA
HA
NA

0.103

CM) COMP1
Dolxillon Mnknum

Fraquonoy In SodknoM
aodlmonl Concentration

0
0

100 19
100 30000
0
0
0
0
0
0
0

100 67
100 7*0
0
0

100 12
100 740
0
0

67 16
0
0

33 13
0
0
0
0

0

0
0
0
0
0
33 16
33 5.5
0

100 1200

0
100 49
0
0

0

0
0

100 25000
0

100 260
100 7500
100 320
0
0

100 0.5
0
0
0

0
100 2*0
0

tan

100 6.64

33 410
0

100 3200
100 1100

0
0
0
0
0

0
0
0
0
0
0

100 51
0
0

OAF
NA
HD
NO
NA
NO
NA
NA
NA
NA
HA
HA

0.012*
HD
HA
NA
HA

0.0243
HO
NO

ND
NO
NO

NO
ND

0.0451

0.0*57

ND

NO
ND
NO
NO
NO
ND
HD
HA
NO
ND
ND
ND
NO

ND

ND
ND
NA
NO
NO
NA
NA
1.0*

ND
0.952

ND
HA
HA

NO
ND
ND

NA
ND
ND
NA
NO
NO
NO
NA
NA
NO

NA
NA
NO
NA
ND
NA
NA
NA
NA

0.1*2

n

BSAFn
NA
NO
NO
NA
NO
NA
NA
NA
NA
NA
NA

0.00*5
ND
NA
NA
NA

0.01*4
ND
ND

ND
NO
ND

ND
ND

0.0304
0.667
0.0644

NO

NO
ND
NO
HO
NO
NO
ND
NA
NO
NO
NO
NO
ND

ND

NO
HO
NA
ND
ND
NA
NA

0.724
NO

0.641
NO
NA
NA

ND
ND
ND

NA
NO
ND
NA
ND
ND
NO
NA
NA
NO

NA
NA
HO
HA
NO
NA
NA
HA
NA

0.129

REF 1 COUP 1
Doteetton

Fraquoncy ki

0
0

100
100
0
0
0
0
0
0
0

100
0
0
0

100
100
0
0

0
0
0

0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0

100
0

100
100
100
0
0

100
0
0

100

0
100
0

100
0
0

too
0
0
0
0
0
0

0
0
0
0
0
0

100
0
0

100

UMkKOIt

Concentration

0.3*

1*000

21

*.*20

22000

23
6500
770

0.083

0.4*

23

7J1

2300

36

M

Pig*60(15
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T«U* Al dfcutaM BiuccumuMon F>etor> kx Fong> FWi P>g>10

1.1.1-TricMonrthm

1.1-Ofchk>n>«*«»
1.1-DlchlofDMMn*
1iJ.4.«.7.».»-OCOD
1iJ.4.«.7.«.«-OCDF
1.2.3.4.«,7.«-HpCOO
liJ.4.«,7>HpCOF
1iA«.7.«*-MpCOF
liJ,4.7.»-H«CDO
1£.3.4.7.8-H»COF
U,».*.7.*-M»CDO
U.3.*.7.*-H»COF
1iA7.«,»-H«COD
1i4.7.B*rtCOF
1JS.3.7,W*COO
1;ZJ.7>P«COF
1 ,2.4-TrfcMonlMnim
1 ̂ -OicMotobvizvM
li-Othtoo^xn*
Ij-Ofchtorapnvwi*
U-DfcMoratwnzvi*
1.4-DlcMaratMfiz<ra
2a--0«yt*(1-ct*xopro|).n.Lbb(
2J,4.«.7.e4*COF
2J,4.7,M>«COF
2J.7*TCOD
2J.7*TCOF
2.4.5-T
2.4>TP(UM4
2.4.5-Timuluplmiul
2.4.*-TrkMoraplMnol
2.4-O
2,4-OB
2.<-C*l*xat**nol
H-Ofr~rrt**nd
2.4-OMoplMnol
2.4-OXfcmcluini
2.«-C**D«*j«o«

2-Chtoiopmnol
2H«unon«

2-tMhyfehnol (o-craaol)
2-NkonMw
2-NtrophOTOl
3J'-Dfc(*xo6«ui*l«
lU-MMhiiplMnol (mtp^mol)
3-N»o«nlli«
4.4P-OOO
4.4'-OO€
4.4'-OOT
4.»-OM»o-g-in«4h)»m«iol

4-Ct*»o«*<«

4-Nlran-t*
4 NfcC4J*Mno<

AMMpMim
fTMIHlllMlylMM

AMton*
MMl
Afcln CNUduw
«W»-BHC
Alumtauin
*«MiUMM

AnHmony
Arwrilc
Butum
BMK4M

B«nio(«)«rtliucin«
BvucOfemiM
B«<io(b)lluoraiili4fi>
Bmo<g>i,|(>fyton.
Btna><k)iiionnlii>M
Bwyfcrn
CIO HI 1C

U»(2-Ctilaro«<hyl)>lwr

[VncnfMlfc tJiin'HHiifliain
Bmnotomi

B«T
NA
NA
NA
NA
NA

O.OMM
0.2*7
0.0951
O.OB36

NO
ND

0-32»
0.181
NO
NO
ND

OSM
ND
ND
ND
NA
NA
ND
NO
ND
ND
ND

J.BS

12
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO

ND
NO
ND
ND
NA
NO
ND
NO

OOOJH
NO
ND
NO
NA
NA
NO
NO
ND
ND
NO
ND
ND
ND
ND
1 M
NA
NA

FJ

BSAFn
NA
NA
NA
NA
NA

0.01M
0.4M

00978
0.154

NO
NO

0.544
OJM

NO
NO
NO
1 14
ND
NO
ND
NA
NA
NO
ND
ND
ND
ND
8J1
1.M
NO
NO
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
ND
NA
NO
ND
NO
ND
NO
NO
ND
NO
NO
ND
ND
NO
NO
ND
NO

NO
NO
ND
ND
NA
NO
ND
NO

O.OOM2
NO
NO
NO
NA
NA
NO
NO
NO
NO
NO
ND
NO
NO
ND
2 57
NA
NA

RCF 2 COMF1
Dmmon Ukibnuni

FraqtiMcy kl Minn**

0
Q

0

0
0

100 «57
100 0.107
100 0.14

100 00203
0
50 0.0021
50 0.003
100 0.004
50 0.0013
100 0.00505
0

100 0.00145
50 0.0011

so o.ooie
50 0.0013
0

100 0.0014
0
0
0
0
0
0
0
0
0
0

100 14
Q

0
0
Q

0
0
0
0
0
0
0
0
0
0
Q

0
0
0

0
0
0
0

100 U
0
0
0

100 1HOO

0
100 4
100 7
100 220
0
0
0
0
0
0

100 1
0
Q

0

Q

0

BAF
NA
NA
NA
NA
NA

0.00372
0.0231
0.0172

NO
ND
NO
ND

0104

ND
ND
ND
ND
NO
NO
NO
NA
NA
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
NA
NO
NO
ND
ND
ND
ND
ND
NO

0.371
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
NA
NO
NO
NO

0.00*45
NO
ND
NO
NA
NA
ND
NO
ND
NO
NO
ND
ND
ND
ND
0 55
NA
NA

F.F

BSAFn
NA
NA
NA
NA
NA

0.005S7
0.034*
0.0257

NO
NO
NO
NO

0275
NO
NO
NO
NO
NO
ND
NO
NA
NA
NO
ND
NO
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
NO
NO

0.557
NO
NO
NO
NO
NO
NO

ND
ND
NO
NO
NA
NO
ND
ND

O.OOM*
NO
ND
NO
NA
NA
ND
NO
NO
NO
NO
NO
NO
ND
NO

0 825
NA
NA

REF2COMP2
Pilimcn

Fraquwwybi
Mkmrt

0

0
0
0

100
too
100
100
0
50
50
100
50
100
0

100
so
0
0
0
0
0
0
0
50
50
0

100
0
0
0
0
0
0
0
0
0
0

100
Q

0
0

0
0
0
0
0
0
0
0
0
0
g

0
0
0

0
0
0
0

100
0
0
0

100
0

100
100
100
0
0
0
0
0
0

100
0

0

Q

0

Uubmxi
B*4lmMl

Cum lUiiHK

tsr
0.107
0.14

0.02O

0.0021
0.003
0.004
0.0013
0.00805

OJO14I
0.0011

0.001*
0.0013

0.0014

14

S2

1*000

4
7

220

1

P»g»10ori5



»tot Forag* fmt\

Compound*
Bromomotwn* (Motiyl broindo)
BulyOoiuyfeMiokki
C«dmkim
C*taum
Caibuoto
Cartwn cfcwMda
Cuban tmcNorioo
CMorobonzon*
CMofoMhini
CMoratotm
CntoromottMn*
Chremum
ChiyMno
Co/Tnni-lj-DfcNorootim
00-1.3-OchloraDioponi
Cabo*
Copper
Cyw*J.. Total
Dilopon

<Mk-BHC
Dt»nza|i.>i)»ntin>c«fM
Diwuoturan

Dumb*
DicMoroblphofiyl
DicMoraprop
DMdrin
)totiylpMMlilB

Dl-n£*rt*«tu.l.
Dt-n-oeVphtiateto
DtKIMb

EndOKiHinl
Endotulhuil
Endomloui lulbrt.
Endrin
Endrin •kMiyd*
Endrti Mono
E«<yi>onzoni
Fluonuitwm
Fluofoni
Ctamm Chlofduw
g«mm.-BMC OJxHn.)
Hopl.ct.ta
HoptMtitof opatfdl

Honchkxobonzon*

Ho»ehlorabiioxfcin>

H«BcMc«ootioiM
kio»no(1JX>f|pynn«
toon
oophoron.

L— d
M.7~Ur,
Monpinon
MCPAJ4-chton>-2-<ni*iyM>oiiax)
MCPP.;-|4-cNoro-2-lli««<»»tl«na
Morcuiy

"*>«°>ctlto

Matfbdonum

Naphtwlon*
NIcW
NI»ob«fu*rM

"J-AJiliujioUutMnrfinî t̂ Pbimî
NoMdik»ot>iplM>ql

PmtKNoraDphMiyl
FjiitaUtouomial
PH
^hmnttvvn*
Phonal
PoMokmi
Pyr«n*
SiliKum
Shot
Sodkim
Slyron*

TtaMun
Tobon
TonphOTO
ni»1>0chtonprapon>
TrtcMMObfehonyl
TrichlonMVNn*
Vonodkitn
VkiylcNoridt
Xytonoi. TaW
Zinc

•AF
NA
NO
NO
NA
NO
NA
NA
NA
NA
NA
NA

0.021
NO
NA
NA
HA

O.OJ1B
NO
NO

NO
NO
NO

NO
NO
NO
NO

0.111

NO
NO
NO
NO
NO
NO
NO
NO
NO
NA
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NA
NO
NO
NA
NA
NO
NO
1.17

NO

NA

NO
NO
NO

NO
NO
NO
HO
NO
NA
HO
NO
NA
NO

0.574
NO
NA
NA
NO

NA
NA
NO
NA
NO
HA
HA
HA
NA

04»

ff. REF t COW 1
Dilii.H Muknum

B***n Se f̂eooo* CiwmianUuii
NA
NO
NO 100 0.«8
HA 100 12000
HO
NA
NA
NA
NA
NA
NA

0.034* 100 23
NO
NA
NA
HA 100 10

0.0300 MO 23
HO
NO
NO
HO
NO
NO

NO
HO
NO
NO

0.1(3
NO
NO
NO
NO
HO
NO
NO
NO
HO
NO
NA
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NA 100 24000
NO
NO 100 M
HA 100 MOO
HA 100 770
NO
HO
1J3 100 0.047
NO
NA
NA 100 0X3

ND
ND 100 »
ND

NO
NO
ND
ND
NO
NA 100 724
ND
NO
HA 100 2*00
ND

0*4*
ND
NA
NA
NO
NA
NA
NA
HO
NA
HO
NA
NA 100 44
NA
NA

0703 100 M

BAF
NA
NO
ND
NA
NO
NA
NA
NA
NA
NA
NA

00224
ND
NA
NA
NA

OOMS
ND
NO
ND
ND
ND
ND
NA
ND
ND
ND

0.437
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NA
ND
ND

OM7
ND
ND
ND
ND
NO
ND
NO
ND
NO
ND
NA
ND

00174
NA
NA
ND
ND
1.47

ND
NA
NA

ND
ND
ND
ND
ND
ND
NO
NO

0.00327
NA
ND
ND
NA
ND

O.M7

NO
NA
NA
ND
NA
NA
NA
ND
NA
NO
NA
NA
NA
NA

owe

FJ

BSAFn
NA
NO
ND
NA
ND
NA
NA
NA
NA
NA
NA

00138
NO
NA
NA
NA

00577
ND
ND
ND
ND
NO
ND

ND
ND
ND

o.ue
ND
ND
ND
NO
NO
ND
ND
NO
ND
NO
ND
NA
ND
ND
1

ND
NO
ND
ND
ND

ND
ND
ND
NO
NA
NO

002*1
NA
NA
ND
NO

2.21

ND
NA
NA

NO
ND
NO

ND
ND
ND
NO

00041
NA
ND
NO
NA
ND
1

NO
NA
NA

NA
NA
NA
ND
NA
ND
NA
NA
NA
NA

O.S23

REF2COfyt>2
DMoctton

Floqumcy In
8oiilm»i«

0
0

100
100
0
0
0
0
0
0
0

100
0
0
0

100
100
0
0
Q

0
0
0
Q
0
0
0
0
0
Q

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Q

0

0
o
0
0

100
0

100
100
100
0
0

100
0
Q

100

0
100
0
Q
o
0

0
0

100
0
0

100
0
0
0
0
0

g

0
0
0
0
0
0

100
0
0

100

Mntaun
l.akr»n>

0.oS

12000

2S

10
23

24000

2<
MOO
770

0.047

OJ3

2»

73*

2*00

44

M
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> kK Fong* F»h

lornpound*
1 . 1 . 1 -7 ncMonwoww
1 .1 ,2.2-T«li»cl<oro«tm<»
1.1.2-TrichtoroMhwM
1.l-OieMoro44h*n«
1.1-DkNonMtMM
1 .23.4.6.7 .8.60COO
1.23.4.6.7.6.KJCDF
1.2.3.4.6.7.6-HPCOD
1iJ.4.6.7.6+H>CDF
12,3.4,7.6.6-HpCOF
1.2.3,«.7.»-HjCOD
1,2,3.4.7.8-mCOF
i.2.3.6,7.e-t»CDO
1.23.6.7*t*COF
1 ,2 3,7.6,9-HMCOD
1 .2,3.7 Aft-HiCOF
1 .2 J.7.»-P»COO
1.23.7.6-P.COF
1 2.4-Trichtontanzm
1 .2-Olchk»t»nzm
1.2-DfctilorMtwn*
1,2-OkMoraman*
U-DkMotob«nz*n*
1 ,4-OicMorob«nz«i*
2*4k**(t.cManipiapmLbl>(
23.4.6.7.8-H.COF
2J,4.7.6-P«COF
23.7.8-TCDO
23.7.6-TCOF
2.4.5-T
2.4.5-TPlSfw.)
2.4.5-TrtchlOf«etMnol
2,4,*.TikJihjii4JMnol
14-0
2.4-Oe

2.4-Oi.i«t1yVh«oo<
2,4-OMophinol
2.4-DHtotohjvi*

2-HOMOM

2 M»tiylph«nol (o-CMol)
2-NkowMn«
2-Ntonphvnol
3J*-DteNorab«nzUn*
3A4-M«tiy4ph«nc4 (mt|l rri»ll)
3-Nkawillrw
4.4'-ODD
4.4--OO€
4.4--OOT

4-CMotowith*

t|j« lyji v -j-,̂ .

4-Nlhw>dh«" ^^^
4-Nhtphrol
AcmpMMM
Ac««uphtiylMM
Arakm
AkMi
HfKf CHoautm
•Ipta-eHC
Abmtaun
An*v»c«M
Antmony
ArMnfc
Bwton
B«nHn*
B«winH*)«ntvae«n«
B4nzo<*)pyr«M
B«ao<b|<luonn*MiH
B«iuo(g.h ̂ pwytan*
BwtXkXIuorantMlw
8«yHum
bM-BHC

;̂̂ ^̂ »iyiSrh'"
bM2-Etiyth«xyl)phfwto1»
SramodrhtotonwMn*
Bramobnn

BAF

NA
NA
NA
NA
NA

0.0106
NO

0.0313
HO
ND
NO

0.133
0.121
ND
NO
ND
NO
ND
ND
ND
NA
NA
NO
ND
ND
ND
ND
2.11
0.66
NO
NO
NO
NO
ND
ND
NO
HO
HO
NO
ND
NO
ND
NA
NO
ND
NO
ND
ND
ND
NO
NA
NA
NA
NO
ND

HO
NO
NA
ND
ND
ND
ND
NA
HA
NA
NA

0.000535
ND
ND
ND
NA
HA
ND
ND
NO
NO
NO
ND
NA
ND
NO

0.776
HA
NA

F JF. HOT 1 OOtf 9
DMMlM Ifc.lmom

FFI|»im|>l Olft 1
(•Afft OMlMMl ConcMi.tk>n

NA
NA
NA
NA
NA

0.0105 100 6.57
NO 100 0.107

0.0904 100 014
NO 100 0.0283
NO 0
NO 10 0.0021

o.ia oo 0.003
0.117 tOO 0.004
ND M 0.0013
NO tOO 0.00605
ND 0
NO tOO 0.00145
NO 00 0.0011
NO
NO
NA
NA
ND
NO
ND
HO 00 0.0016
NO 00 0.0013
2.07
0.854 tOO 0.0014
ND
NO
NO
NO
HO
NO
ND
NO
NO
NO
ND tOO 14

ND
NA
NO
ND
NO
ND
ND
ND
ND
NA
NA
HA
ND
NO
HO
HO
ND
NA
NO
ND
ND
ND
NA tOO 52
NA
NA
NA

0.00001 100 1KOO
NO
HO t» 4
NO tO» 7
NA tOO 220
NA
ND
NO
ND
ND
ND
ND tOO 1
NA
NO
NO

0.7H
HA
NA

NA
NA
NA
NA
NA
0.00
0.05
0.01
0.03
0.02
0.01
0.12
0.10
0.00
0.00
ND
025
0.01
ND
ND
NA
NA
ND
ND
ND
0.00
0.06
1.10
0.66
ND
ND
NO
NO
ND
0.63

ND
ND
NO
ND
ND
ND
NA

ND
ND
ND
ND
ND
ND
NA
262
ND
ND
ND

ND
ND
NA
ND
ND
ND
ND
ND
NO
ND
ND

0003
NO
ND
ND
ND
NA
ND
ND
ND
NO
NO
ND
NO
ND
ND
076
NA
NA

BAF

Itoiknm
NA
NA
NA
NA
NA

0.0106
02*7
0.03S1
00*36
0.0624
0012
0326
0.1M
0.0066
0.0052*

ND
0.686

O.OO022
NO
ND
NA
NA
ND
ND
ND

0.00666
0125
3.62
2.22
NO
NO
NO
NO
ND
1.06
ND
ND
ND
ND
NO
ND
ND
NA
ND
ND
ND
NO
ND
ND
ND
NA
5.06
ND
ND
NO
ND
ND
ND
NA
ND
ND
ND
ND
ND
NO
ND
ND

0.00645
ND
NO
ND
ND
NA
ND
ND
ND
NO
NO
ND
ND

ND
1.56
NA
NA

B8

Av*ng*
NA
NA
NA
NA
NA
0.01
006
0.02
0.05
0.07
0.04
0-20
015
002
0.02
HO
0.46
0.07
NO
ND
NA
NA
ND
ND
NO
0.02
0.23
1.77
1.6*
NO
NO
NO
ND
NO
1.66
NO
NO
ND
ND
ND
ND
ND
NA
NO
ND
NO
ND
ND
ND
ND
NA
7.12
ND
ND
NO
ND
NO
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
0.01
ND
NO
ND
NO
NA
ND
ND
ND
ND
ND
ND
ND

NO
138
NA
NA

AFn

ktoikmm
NA
NA
NA
NA
NA

00136
0.46*
0.067*
0154
0201
0.0545
0.544
02*6
0030*
0.024
HO
1.14

0.067*
ND
ND
NA
NA
NO
ND
NO

0.0312
0.403
•31
243
HO
ND
ND
ND
NO
2.75
NO
ND
ND
ND
ND
NO
NO
NA
ND
ND
ND
ND
HO
ND
ND
NA
15.3
ND
HO
HO
ND
ND
NO
NA
ND
HO
HO
NO
ND
ND
NO
ND

0.0102
NO
NO
ND
ND
NA
NO
ND
NO
ND
NO
ND
ND
HO
ND
2.57
NA
NA

PVX130M8



T«M» A1 OfcufcM Bk»ocumul«liwi F«c<o« be Fong« FWi P»g.14

^ompounrfa
BnxnwiMthan* (MMhyl bfomid*)

Cadmium
Calcium
Caitoazola

CMonbanzana
CMonwtwi*

ChnxMum

Ci/Tiana-1 ,2-OicNoroatian>
ck-IXXcMorapnpvn
CotaaN
Coppar
Cywtta.ToM
Datepon

dalMHC
Dbanzo(a.h)an»»acana
Dfcaniofunui

Dcamba

Dfchtonprap
DMMi
OMiylpMiabla

•inkMdhnl
emn»*Mi 1

Enkta
EMto aUMiyda

Fluotanhana
Fharana
Gamma Cfikxton*
gannia B 1C (Ltodana)
HapMehbr
Haptachkx apart*

inSSSZ;

!!•!• hhiinatu
todano(1.2.3-od)pyrana
ban
baphoran.
Laad
Magnaaha*
ttangmM
MCPA_|4-cMora-2-fna*irt>hana<)
MCPP_2-(4-cMoio-2-fna*iyMiani

M«~y

MallManum

Naph*»lini
Ntkal
Nkvfcanlana

_ JI"-V1JV-TWIVI

PH

Phanal
PMudum
Pynna
»ilmt»n
SlMT

Sodkm
Styran*
T«tachkxobt>tanyl

TtaBum
Tokiana
Taaphana
nna-Î DIctiferapfapina
TrkNorabpiamt
Trfclitixi>«t<«n.
ViMdkim
VkqleNortto
XytonM. ToW
Zhc

•«F
NA

NO
NA
NA
NA

NA
NA
NA
NA

0.011
NO
NA
NA
NA

O.OB77
NO
NO

NA
NO
NO

NO
NO
NO
NA

020*

NO

NO
NA
NA

NA
NA
NA
NA
NO
NO
NA
NA
NA
NA

NO
NO

NO
NA
NO
NO
NA
NA
NO
NO
i.oe
NA

NA

NO
NO
NO

NA
NO
NO
NA
NO
NO
NO
NA
NA
NO

HA
NA
NA
NA
NO
NA
NA
NA
NA

0323

ff

MAfn
NA

NO
NA
NA
NA

NA
NA
NA
NA

0.07M
NO
NA
NA
NA

O.OZM
NO
NO

NA
NO
NO

NO
NO
HO
HA
02

NO

NO
NA
NA

NA
NA
NA
NA
NO
NO
NA
NA
NA
NA

NO
NO

NO
NA
NO
NO
NA
NA
NO
NO

1.03

NA

HA

NO
NO
NO

HA
NO
HO
NA
NO
NO
NO
NA
NA
NO

NA
NA
NA
NA
NO
NA
NA
NA
NA

0.313

BEF 2 COMP i
DMMtion Mhilmum

0

100 OSS
100 12000
0
0

0
0
0
0

100 29
0
0
0

100 10
100 23
0
0

0
0
0

0
0
0
0
0

0

0
0
0

0
0
0
0
0
0
0
0
0
0

0
0

0
100 24000
0

100 26
100 MOO
100 TTO
0
0

100 0.017
0

100 OM

0
100 M
0

100 724
0
0

100 2600
0
0
0
0
0
0

0
0
0
0
0
0

100 44
0
0

100 M

A*OT(.
NA

NO
NO
NO
NA

NA
NA
NA
NA

0.0211
NO
NA
NA
NO

0.02

NO
NO

NO
020
NO

0.0*

NO
0.04*9

0.«7

0.11

NO
NO
NO
NO
HO

NO
NO
NO
NA
NO
NO
0.*7

NO
NO
NO

NO
1.47

023
NA
NO

0.006
NA
NA
1.12

NO
142
NA

NA

NO
NO
NO

NA
NO
NO
NA
NO

0.47*
NO
NA
NA

1.50

HA
NA
NA
NA

0.16

NA
NA
NA
NA

0.16

BAT

Hkilmum
NA

NO
NO
NO
NA

NA
NA
NA
NA

0.0*1
NO
NA
NA
NO

0.09M
NO
NO

NO
0.376
NO

0.0*22
NO

0.047*
12*

0206

NO
NO
NO
NO
HO

NO
NO
NO
NA
HO
NO

0.617
NO
NO
NO

NO
226

0229
NA
NO

0.0174
HA
HA
1.17

NO
4.64

NA

NA

NO
NO
NO

NA
NO
NO
NA
NO

O.M7

NO
NA
NA
2.M

NA
NA
NA
NA

0323
NA
NA
HA
NA

0.426

M

Am.**
NA

HO
NO
NO
HA

NA
NA
NA
NA

0.04

NO
NA
NA
NO

0.04

NO
NO

NO
0.992

NO

OJO
NO

0.0*

0.777
027

NO
NO
NO
NO
HO

NO
NO
NO
NA
NO
NO
1.00

NO
NO
NO

NO
9.09

0.604
HA
NO
002
NA
NA

2.47

NO
2.61

NA

NA

NO
NO
NO

NA
NO
NO
NA
NO
122
NO
NA
NA

6.95

NA
NA
HA
NA
044
NA
NA
NA
NA

0.10

Jftt

Motaw
NA

NO
NO
NO
NA

NA
NA
NA
HA

0.07M
NO
NA
NA
NO

0,10*
HO
NO

NO
1.01

NO

02*7
NO

0.194
0.6*7
0.509

NO

HO
NO
HO

NO
NO
NO
NA
NO
NO
1

NO
NO
NO

NO
7.M

0*04
NA
NO

0.0373
HA
HA
J94
NO
13
NA

NA

NO
NO
NO

NA
NO
NO
NA
NO
1.7
NO
NA
NA

13.3

NA
NA
NA
NA
1.4*

NA
NA
NA
NA

0.703
BAF . Btoioamtolion F«doi
BSAFn . BiaO-S învit Accumutoton F«ctof (If* and engine carbon normtovl)
BAF >nd BSAFn an not lafcutotod I compound «u IKK Jinmd o> iralyzMl to k»»o» IM
BAF .nd BSAFn uteutetKl ucuntng 1/2 cWKtbn Iml to nondMcc* to Mdmm • il

P«g>14oM5



> toi Fong« fmh
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IMM«M Maximum
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Table A2 Sfte-Spadflc, Rlak-BaMd Concentration* for Protection of Fltti

Compound
Cyanide

2,4,5-T
2,4,5-TP (Sfeax)
2,4-D
2,4-DB
4,4'-DOO
4,4'-ODE
4,4'-OOT

Total DDT
Aldrtn
alpha-BHC
alpha-ChkjnJan*
bela-BHC
Dalapon
deha-BHC
Dteamba
3ichkyprop
îeldiln

EndoauNan 1
Endoaulfan II
EndoaUfanauiate
EnMnkMon*
WWHB"flHC iLfclMllW

yiCPP
M«ttx»yO<ui
>WMvolBtll0 OfQvnlc CompouiMB
1,2,4-Trichkxobwizena
1,2-Dlchl(xobenzene
1 ,3-Dichlorobonzene
1,4-Dfchlorobenzane
2,4.5-Trichkxooh«nol
2,4.6-Trichtoroprieool
2,4-Dfchkyc»heno(
2-Chloraohenol
2-Methylnaphthal«n«
3&4Melhylphanol
4-Chkxo«nlNne
4-NHroan«ina
4-l*rophwxjl
Ac«n«phthen«
Acanaphthvten*
Anthracorw
B«uo(a)anthrac«n*
3«nzo(a)Dvi*n«
9«nzo(b)iiuoranth«nc
9*nzo(g.h,l)parylena
3anzo(V)Huonnlhan*
9lt(2-«ihviwxvnohtt<ataw
ButytxnnktthaM*
Caibazol*
CNyMn«
Dfeanzo(alh)anlhrac«w
Otoanzolufan
d-n-Bur̂ phtrotat*

WbolaBotfyToxIclty
ValtM* for Flah

(mg/kg)
NA

3.7
NA
1

NA
0.6

29.2

3.8

0.157
NA
16.6

NA
NA
NA
NA
NA
3.7

0.195
0.195

NA
NA
2.3
16.6

6.7

1 y
HA

0.126

NA
07
170
69.5
NA
9.9
NA
1.96
NA
NA
119
NA
NA
3.5
NA
NA
NA

0.0239
NA
NA
NA

0.66

6.45

NA
NA
NA
NA
NA

Emtoolnt

NOED

NOEO

LOED
NOED
LOED

NOEO

LOEO

LOED
NOED
NOED

NOED
LOED
NOB)

NOB)

NOED

NOED
NOED/LOED

NOED

LOED

NOEO

NOED
NOED

Calculated Avaraoa BAF. BSAFa or aadlmarrt-flah ralaUonahlp*

0.83

7.12

0.0922
0.0465
0.777

1

1.38

0.552

PrvdHctwl Rlwf DaV«wd
9wfh?Mnt Corto^ofTiTlfoo

(mo*o)'

4.1

4.1

4.76

18.6

PAHs are ™ubob»d In fish.

0.478

Paoalol3



Table *2 SHe-Specfflc, Rlak-Baeed Concentratlona (or Protection of Fish

Compound
Fluomnthene
Fluorene

lndeno(1 ,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-nHroeodphenylemine
Pentachlorophenol
Phenanthrane
Phenol
Pyrene

Total PAHa

Voletlle Organle Compound!
1J.1-Trfchloroethane
1 , 1 ,2,2-Tetrachloroethane
< , 1 ,2-TricMoro«th«n«
1,2-Dtehloroethane
1.2-DfcMoroethene (total)
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-penKnone (MIBK)
Acetone
Benzene
Brcnvdchlorornethane
Bromotorm
Carbon olsuMde
Chlorobenzene
Ch(OfOIOfTT1

Dtoromochtorometriene
Ethyttwnzene
Methytene chtonde
Styrene
TetracMoroeiriene
Toluene
Trtchkxnethene
Vinyl chloride
Xylenn (total)
Inorganlce
Aluminum
Antimony
Arsenic
Barium
BeryMum
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manoanaae
Mercury
Molybdenum
NfcVal
Selenium
Slver
ThaMum
Tin

Whole Body Toxldty
Value* lor Rah

(moAa)
NA
MA

NA
17
29
2

NA
NA
7a4
NA

0.66
0.077

NA

NA
NA

1.4
0.66

0.17

12.5

0.52

NA
5.3
0.5
5.5
NA
121

26.2

0.25

NA

2.72

Endpolnt

L.OED
LOED
NOED

NOEO
NOEO

NOEO
NOED

NOED

NOED

LOED

NOED
LOED
NOED

NOED/LOED

NOED/LOED

NOEDfl.OED

NOED

Calculated Avenge BAF. BSAFa or •adbnenMlah relationship1

0.604

0.00236

MAIwl - -21.2593 + 2.583 M*U-I

0.0211

MCulw, . -1.9295+0.4371 klfCu)̂

0.006^3

1.42

0.479

PfWMctMI HlAK BfttMI
Sediment Concentration

(meyko)'

VOCa are not expected to
btoaccumuMe In Dah.

9980

261

24792

3150

0.18

Page 2 of 3



Table A2 Slta-Specfflc, RltK Bind Concantratlona for Protection of Flth

Compound
VanarJum
Znc

PCBs
Monochkxoblplwiyl
Dthtorobiphenyl
Trtchtoroblphenyl
TetrachkxoWphenyl
PefflachloroblphenYl
HexBchtoroblphenvl
Herjtachlorobtohenvl
Octachloroblphenyl
Ncnachloroblpnenyl
JecarJiloroblphenyl

Total PCBs
Woilnt
L2,3,4,6,7,8,9OCOD
1,2,3,4,6,7,8-HpCDO
1,2,3.4,7,8-HxCDO
1.2,3.6,7.8-HxCDO
L2,3,7,8.9-H*CDO
1.2.3,7.8-PeCOO
Furam
1.2,3.4.e,7.8,9OCOF
1.2J.4.e,7.B4*CDF
1.2.3.4.7.8.9 WXIF
1A3.4,7*+*CW
1iae,7*H»COF
1A3.7A»-H)COf
1j.3,7.84>*COF
2,3.4.8.7.e4t,COF
2,3,4,7,8-PaCOF
2,3,7,8-TCDF

Total TEQ

WIWUBodyToxIcrty
VahMt lor Flah

(rno/ku)
0.68
50

0.96

0.00005

Endpolnt
NOED

NOEDtOED

NOED

NOED

C»l eulatad AVWM* BAF. BSAFt or a*dlimnl-flah ralattontMp1

ln(Zn|M. - 2.4275 + 0. 1 754 InfZnU.,

0.84
6.85
2.73
5.05
1.49

0815

!r<PCBW%lpld»] - 1.6666 +0.6806 ln(PCB_/XOC]

0.00636
0.019
0.0391
0.147
0.019
0.484

a 0822
0.049
(10731

O2
aaMi

aosre
0.0242
0.231
1.69

h(Total TEO,yJ%llpid«] - -1 .748 + 0.7556 m(Tolal TEO ĵ rttOC)'

PmdlcMd Mak Baawl
SwMmant Conoantratlon

(mtMf

4739

0.58

0.00061

NO - not datKted
'Originally praaantad as Tabla 4-2 of Juna 2002 Ecotoglcal Risk Assaasmant
"The avaraga Bkxa-Sadmant Accumulation Facton calculated Irom loraga llah and sadiment cotoctad mi 999 and 2000 or tha Inaar ragraaskxi equation derived Iran those
data wnara the results are Inear.
Htorarchy of use: Inaar ragrasion If statlstlcaly signTcant: than avaraga BAF for non-polar compounds and Inorganic*; average BSAFs lor polar organic compounds.
BAF (inorganic* and polar organlca) - [forage fish) / [sedmant]
BSAF (nonpctar organlca) - ([forage flshyfracilon Ipid) / ([sadmantyfractlon organic carbon)
•aquation lor doxln TEOs la for concentraikm In ugfeg In both sadmant and fish.
"it toxidty Hormatkxi and BSAF are avatebta, the predctad saoVnant concentration b tha loxtelty Information dvlded by the BAF or by the BSAF and unnormataad or
predated by the Inear regression
(average Iractfon IpM - 0.015 and average fraction organic carbon - 0.016).

Page 3 o(3



Compound
DOT
Dtoldrln
Qamme-chlordane
Bis(2-ethylr>exyl)rjhthalate
Chromium
Copper
Lead
Mercury
Zinc
Total PC Bs
Dtadn TEOs

Site-Specific Risk-Baaed
Concentration '

For the Protection of Rah,
mo/kg

4.1
4.8
17

0.48
261

24792
3150

0.18
4739
0.58

0.0005

Illinois Soil Bi

Maul mum
NA
NA
NA
NA
151
156
647

0.99
798
NA
NA

ckground, mĝ ig

Mean
NA
NA
NA
NA
21.2
28.9
71.1

0.12
137.9
NA
NA

Upper 95% UCL
Creek Section a

moAg
0.043

0.00755
0.00044
0.278

71
898
99.5

0.19
5340
1.4S

0.000279

Maximum Concentration

Creek Section C, mg/kg
ND

0.011
0.0011

NO
110
250
140

0.31
3400
6.178

0.0000431

Maximum Concentration

Creek Section D, mo/kg1

0.24
0.69
0.067

NO
57

1600
280

0.238
6200
2.437

0.000666

Upper 95% UCL
Creek Section E,

mg/kg
0.0193
0.0226
0.00245
0.077
74.2
1080
126
0.71
3150
0.274

0.0000726

Upper 95% UCL
Creek Section F.

mg/kg
0.00695
0.00379
0.00199

0.11
16.9
230
88.1

0.419
5650

0.0838
0.000156

Bold value exceed* cleanup goal
NA . not available/applicable
'Baaed on Average BAF, BSAF, or linear regression from Table 2.
'Wlnola Environmental Protection Agency. 19W ASomrr»ryo(Selertedeeckanxxx)CoodWonsforlnoro«nlc«lnSoll. IEPA/ENW94-161
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Table A4 Creek Segment Sampling Transects with Concentrations Greater Than Risk-Based Concentrations for Protection of Rsh

Compound

Mercury

Zinc

Total PCBs
Dioxin TEQs

Site-Specific Risk-Based
Concentration '

For the Protection of Fish,
mg/kg

0.18

4730

0.58
0.0005

Transects that Exceed RBCs

Creek Section B

CBS-CSB-TO-C1.CBS
CSB-T1-W1.CBS-

CSB-T2-E1.CBS-CSB
T2-C1.CBS-CSB-T3-
E1.CBS-CSB-T8-C1,

CBS-CSB-T9-W1.
CBS-T11-C1.CBS-
CSB-T12-C1.CBS-

CSB-T17-E1

CBS-CSB-TO-C1.CBS
CSB-T4-C1, CBS-CSB
T8-C1.CBS-CSB-T11-
C1.C8S-CSB-T12-C1

C8S-CS&TD-C1.C8S
CSB-T1-E1, CBS-CSB
T1-W1.CBS-CSB-T3-
E1.CBS-CSB-T3-C1,
CBS-CSB-T5-E1.CBS
CSB-T6-E1, CBS-CSB

T11-C1.CBS-CSB-
T17-E1

Does not present a risk

Creek Section C

CBS-CSC-T6-1

DOM not present a risk

Does not present a risk
Does not present a risk

Creek Section D

CBS-CSD-T4-1, CBS-CSD-T6-1

CSO-T1-1andCSD-T2-1

CSD-T6-1
CSD-T6-1

Creek Section E

CBS-CSE-T1-1.CBS-
CSE-T2-1.CBS-CSE-T6
1.CBS-CSE-T8-1.CBS-
CSE-T9-1.CBS-CSE-

T10-1.CBS-CSE-T11-1.
CBS-CSE-T12-1.CBS-
CSE-T13-2, CBS-CSE-
T14-1.CBS-CSE-T15-1.
CBS-CSE-T16-1.CBS-

CSE-T-17-1

Doe* not praaant a risk

Does not present a risk
Does not present a risk

Creek Section F

CBS-CSF-T3-1. CBS-CSF-T5-1,
CBS-CSF-T9-1. CBS-CSF-T14-1

CBS-CSF-T-5

Does not present a risk
Does not present a risk

'Based on Average BAF. BSAF or linear regression from Table 2.
Note that risk is Identified when UCL (or maximum for CS-C and CS-D) exceed RBC. This table Identifies all transects over the RBC, for creek segments Identified with risk.
2RBC = Risk Based Concentration

Page 1 of 1



Table AS Crack Segment Sampling Transects with Potential Toxlctty to Benthlc Organisms due to PAHs

Transects with Sum of Toxic Units Greater Than 1.0

Creek Segment B

CSB-TO-C1
CSB-T3-E1
CSB-T12-C1
CSB-T16-1

Sum of
Toxic Units

11
5.4
6.3
2.7

Creek Segment C

None

Sum of
Toxic Units Creek Segment D

None

Sum of Toxic
Units Creek Segment E

None

Sum of
Toxic Units Creek Segment F

CSF-T15-12

Sum of Toxic
Units

1.3

'USEPA Draft Equilibrium-Partitioning Sediment Guidelines for PAH Mixtures (USEPA.2000) Identifies sediment concentrations as potentially toxic to benthic
Invertebrates when the Sum of Toxic Units Is greater than 1.0.
Method was presented in November 2002 Response to Comments document; results were presented as Tables 4-1 through 4-5.
2Thls transect is unlikely to be toxic since the Sum of Toxic Units is barely over 1 and multiple conservative assumptions are built Into the assessment.
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Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois APPENDIX B

Table B1 Summary of Potential TACO Tier 2 Creek Bottom Soil Leaching to Groundwater
Exceedances

Creek Segment

CS-B

cs-c

CS-D

CS-E

CS-F

Transect

TO
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T16
T17
T18

T1
T2
T3
T4
T6
T7
T8
T9

T1
T2
T3
T4
T5
T6

T1
T2
T3
T4
T5
T6
T7
T9
T12
T16
T17

T3
T5
T6
T7
T8
T9
T10
T11
T12
T14
T15
T16

SiteM

Constituent

Cadmium, Chlorobenzene
Cadmium, Dieldrin, Pentachlorophenol
Cadmium
Cadmium, Dieldrin, Pentachlorophenol, Nitrobenzene
Pentachlorophenol
Chlorobenzene, Pentachlorophenol
Cadmium, Pentachlorophenol
beta-BHC, Cadmium
beta-BHC, Cadmium, Pentachlorophenol,
beta-BHC, Cadmium, delta-BHC
Cadmium
Cadmium
Cadmium
Dieldrin
Cadmium, Dieldrin, Pentachlorophenol
Cadmium, Chlorobenzene

Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium

Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium, Dieldrin

Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium, Dieldrin
Cadmium

beta-BHC
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
Cadmium
1,1,2,2-Tetrachloroethane

M-Dtehlorobenzene, Antimony, Nickel,
Pentachlorophenol

June 6, 2003 DRAFT
File DC060603(2)
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APPENDIX B1

REVISED EVALUATION OF POTENTIAL LEACHING FROM CREEK BOTTOM SOILS
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Memorandum

To:

From:

RE:

Bruce Yare, Solutia

Elizabeth Perry, Maya Desai

Revised Evaluation of Potential Leaching
from Creek Bottom Soils, Sauget Area 1

Date:

File:

CC:

22 May 2003

06105-016

Lisa Bradley, ENSR

The attached files provide the revised leaching calculations, based on the USEPA comments dated January 29,
2003. Based on our meeting with the agencies on April 28, we understand Solutia will be providing a workplan to
the agencies, and not a comment-specific response document. The attached tables are for your use in the
workplan.

The potential leaching of constituents from the creek bottom soils to groundwater was addressed in Appendix G
to Solutia's submittal dated November 1, 2002. The USEPA comments concerning the calculations are numbers
18, 19, 22, 23, and 24. If we accept all the USEPA's recommendations, the revised Tier 2 remediation objectives
(ROs) are presented on the attached tables. These represent changes to the original Appendix G tables as
follows:

Table G-1, screening of maximum and EPC concentrations against Tier 1 ROs for the soil-to-groundwater
pathyway, is unchanged.

Table G-2, a listing of COIs based on the Tier 1 screening, is unchanged.

Table G-3 has been revised, see Table 1 attached. The revision consists of revised Tier 2 ROs, including
expanding the constituent list to include all constituents whose EPC (95% UCL) exceeds the Tier 1 RO.

Table G-4, TOC and f<,c data, is unchanged.

Tables G-5 and G-6, related to the evaluation of groundwater data, remain unchanged.

We have also provided Table 2, a new table which lists the constituents that exceed the Tier 2 ROs for each
creek segment.

Attachment A is the revised Attachment A from Appendix G, which provides the detailed Tier 2 calculations for
each constituent in each reach. The revisions are based on the USEPA's recommendations.

C:\Documents and Settings\bsyare\Local SettingsUemporary Internet Fites\QLK5\memo.doc



Table 1 (Revised Table G-3)
TACO Tier 2 SGW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 3

Constituent Units

.Exposure Pointj|
Concentration;!

• • - • • >''», ?•:
(EPC) .%,.£

TACO TJerl

groundwater ;
!*•' • '• " • ' • ' • *A.
;lBEPOTier1 • • ' • ? •

CS-B
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Chloroaniline
alpha-BHC
Arsenic
Benzene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chromium
delta-BHC
Dieldrin
N-Nitrosodiphenylamine
Nickel
Nitrobenzene
Pentachlorophenol
Silver
Tetrachloroethene
Zinc
cs-c
Cadmium
Chromium
delta-BHC
Dieldrin
Nickel

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

4.90E-01
4.80E-01
2.70E-01
1.15E-01
2.07E-01
5.14E-01
7.00E-04
1.14E+01
6.80E-03
1.50E-03
2.60E+01
1.33E-01
1.39E+00
9.03E+01
5.60E-04
8.90E-03
1.41E-01
2.28E+02
1.32E-01
2.65E-01
8.06E-01
5.10E-03
6.16E+03

1.74E+01
5.83E+01
1 .OOE-03
1.10E-02
3.57E+02

5.00E+00
1.70E+01
2.00E+00
1.50E-01
1 .OOE+00
7.00E-01
5.00E-04
2.90E+01
3.00E-02
5.00E-04
7.50E+00
6.00E-01
1.00E+00
3.80E-I-01
5.00E-04
4.00E-03
1.00E+00
1.30E+02
1.00E-01
3.00E-02
8.50E+00
6.00E-02
6.20E+03

7.50E+00
3.80E+01
5.00E-04
4.00E-03
1.30E+02

No
No
No
No
No
No

Yes
No
No

Yes
Yes
No

Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
No
No
No

Yes
Yes
Yes
Yes
Yes

groundwater
(SGW)RO(a)

lsEPOTIer2
SGW?
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Table 1 (Revised Table G-3)
TACO Tier 2 SGW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 2 of 3

- TACO;Tter,l

Constituent Units

CS-D
Cadmium
Chromium
delta-BHC
Dieldrin
Nickel
Zinc
CS-E
alpha-BHC
Cadmium
Chromium
DMdrin
Nickel
Pentachlorophenol
Silver
CS-F
1,1,2,2-Tetrachloroethane
beta-BHC
Cadmium
Dieldrin
Nickel
Pentachlorophenol
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

i (EPC) V(SGW) RO
^

SGW?

4.00E+01
5.70E+01
1.90E-03
6.90E-01
5.30E+02
8.20E+03

0.0005
2.31 E+01
7.27E+01
2.26E-02
2.67E+02
2.07E-02
1.38E+00

4.40E-03
1.10E-03
2.80E+01
3.70E-03
3.29E+02
1.17E-02
5.37E+03

5.20E+00
4.00E+01
5.00E-04
4.00E-03
1.00E+02
5.10E+03

5.00E-04
7.50E+00
3.80E+01
4.00E-03
1.30E*02
3.00E-02
8.50E+00

3.00E-03
5.00E-04
1.10E+01
4.00E-03
1.80E+02
2.00E-02
7.50E+03

Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes
Yea
Yes
No
No

Yes
Yes
Yes
No
Yes

No

TACOTIer2Classl
;;•;. Soil-to-
'.' grpundwater

(SGW)RO(a)

8.22E-1-00
2.01 E+03
4.35E-03
3.25E-02
9.83E+02
3.65E+04

8.23E+00
2.01 E+03
3.00E-02
9.84E+02

IsEPOTIerZ
SGW?

Yes
No
No
Yes
No
No

Yes
No
No

J:\Solutia-6105\SA1-SED\Comments\class1\Revised Tables for 5-21-03.xls\T1-G3-new
May 23, 2003

Revision 1



Table 1 (Revised Table G-3)
TACO Tier 2 SGW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 3 of 3

'..'. .,..', TACO Tier! '.:•-•

' ' " • ' • ^n^p jroundwator

TACO Tier 2 Class I

Constituent
Js EPOTi«r1 •

SOW?

,
groundwater
(SGVV) RQ/(a)

lsEPOTIer2
SGW?

SiteM
1 ,4-Dichlorobenzene
alpha-BHC
Antimony
Benzene
Chlorobenzene
Chromium
Heptachlor epoxide
Nickel
Pentachloropheno)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

4.10E+00
2.30E-03
5.27E-»-00
1.77E-02
1.20E-KX)
2.59E+01
8.60E-01
1.26E+03
1.90E-01

2.00E+00
5.00E-04
5.00E+00
3.00E-02
1.00E+00
3.20E+01
7.00E-01
7.00E+02
2.00E-02

Notes:
FOD - Frequency of Detection.
RO - Remediation Objective.
TACO - Tiered Approach to Corrective Action
EPC = 95% UCL
(a) In accordance with 35 III. Adm. Code 742,

the Tier 1 RO, then the Tier 1 RO is used.

Yes Yes
Yes
Yes
No

Yes
NO
Yes
Yes
Yes Yes

Objectives.

Section 742.600(f). if the Tier 2 RO is less than
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Table 2
Summary of Tier 2 Exceedances per Creek Segment
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 1

. • ''-'"'•' >;.;* i "•'•... -iv-; v >4^B' -f •'•', :--iV;1^x-^ ;T^CO Tier 2 Class 1 Soil- , _ '.
'••: '• i:: • '••• .•• j . ->:;•. - >ExposurciPoint ^to-groundwater(SGW)

Constituent Concentration (EPC) R0(a) Is EPOTier 2 SOW?

CS-B
Cadmium
Nitrobenzene
Pentachlorophenol
cs-c
Cadmium
CS-D
Cadmium
Dieldrin
CS-E
Cadmium
CS-F
1 , 1 ,2,2-Tetrachloroethane
Cadmium
SfteM
1 ,4-Dichlorobenzene
Nickel
Pentachlorophenol

2.60E+01
1.32E-01
2.65E-01

1.74E+01

4.00E+01
6.90E-01

2.31 E+01

4.40E-03
2.80E+01

4.10E+00
1.26E+03
1.90E-01

8.22E+00
1.00E-01
3.69E-02

8.22E+00

8.22E+00
3.25E-02

8.23E+00

3.00E-03
1.10E+01

2.84E+00
9.69E+02
4.84E-02

Yes
Yes
Yes

Yes

Yes
Yes

Ye«

Yes
Yes

Yes
Yes
Yes

Notes:
RO - Remediation Objective.
TACO - Tiered Approach to Corrective Action Objectives.
EPC = 95% UCL
(a) In accordance with 35 III. Adm. Code 742, Section 742.600(1). if the Tier 2 RO is less than

the Tier 1 RO. then the Tier 1 RO is used.
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matter-data table

Calculation of the Dilution Factor (DF)

DF=1+KTd
I'L

K
I
d
1
L

Segment
B
C
D
E
F
M

B. Summary Table of 1

1 ,1 ,2,2-T«trachloro*thana
1,4-Dlchlorobenzene
alpha-BHC
Antimony
b«ta-BHC
Cadmium
Chromium
Chlorobenzene
delta-BHC
Dieldrln
Heptachlor epoxlde
Nickel
Nitrobenzene
Pentachlorophenol
Zinc

hydraulic conductivity
hydraulic gradient
mixing zone depth
Infiltration rate
source length (stream width)

L (meters)1

15
13
14
12
5
96

nput Parameters
Gwobj'CLASSKmg/L)

0.000055
0.075

0.00003
0.006

0.00003
0.005
0.1
0.1

0.00003
0.00002
0.0002

0.1
0.0035
0.001

5

0.02 cm/s
0.001

0.3 m/yr

dimeters)1 DF
2.29 4.21
1.99 4.22
2.14 4.22
1.84 4.22
0.77 4.22
14.40 4.19

Koc'
524
617

1.230

2.300

219
1.900

21.400
83,200

65
592

6307.2 meters/year Per EPA Comments
0.001

(see attached)
0.3 nVyr

'Dead Creek Final Remedy Engineering
Evaluation/Feasibility Study Volume I, June 21. 2002.'
Default TACO value

1 - Stream width was averaged over stream length.
"Dead Creek Final Remedy Creek Bottom Soil
Engineering Evaulation/Cost Analysis Volume II.
June 21, 2002"
d - mixing zone depth calculated according
to Equation S25 In TACO guidance, calculation
sheet attached

Kd4

250

390
4.778

2.333

1,731

2 - TACO regulations, Appendix B Table E, except for 1,1.2.2-tetrachloroethane, which is from Region IX PRGs.
GWob] for beta-BHC and delta-BHC, assumed to be equal to alpha-BHC, as given in TACO guidance.
GWobj for Chromium is for total Chromium, as given in TACO guidance.

3 - TACO regulations. Appendix C Table E, except for beta-BHC and delta-BHC, which are not reported
in the TACO regulations and so, were taken from the PA Act 2 guidance.

' - From Sauve, Hendershot, and Alton. 2000. Except Antimony, which is from Sheppard and Thlbault March, 1990.
For Antimony, It is assumed the soils are day.

ATTACHMENT A



Calculating Mixing Zone
Inputs

L - source length (meters)
Segment

B
C
D
E
F
M

da - aquifer thickness (meters)

I - infiltration rate (m/yr)

K - hydraulic conductivity (m/yr)

i - hydraulic gradient

15
13
14
12
5

96

30

0.3

6,300

0.001

d = (0.01 12*L2)05 + da (1-exp(-L*l/(K*i*da)))

Segment
B
C
D
E
F
M

-L*l/(KTda) d
-0.02380952 2.29
-0.02063492 1.99
-0.02222222 2.14
-0.01904762 1.84
-0.00793651 0.77
-0.15238095 14.40



1,1,2.2

Cw (segment F)» 0.0002 =DF segment F'Gwobj for chemical

Ph. 1.8 dry soil bulk density for sand
Kj. Koc'foc soil water partition coefficient
Koc » 524 organic partition coefficient for chemical

Segment foe Kd
F 0.0085 4.476

9.- 0.32

Maximum EPC/95S Arithmetic
Revised TACO Standard Detect pass? UCL psss? Mean pass?

Segment F 0.001081 1.00E-02 no 0.004432 no 0.00391094 no

ATTACHMENT A



beta-BHC

Cw (segment B)» 0.0001 =DF segment B'Gwobj (or chemical
Cw (segment F>» 0.0001 =DF segment F'Gwobj for chemical

Pt. 1.8 dry soil bulk density for sand
Kj . Koc'foc (oil water partition coafliclent
Koc = 2,300 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 33.372
F 0.0085 19.647

0. • 0 JO water filled soil porosity

Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? UCL past? Mean pass?

Segment B 0.0042 0.0077 no 0.001496 ye* 1.25E-03 yes
Segment F 0.0025 0.0039 no 0.001135 ye* B.21E-04 yes

ATTACHMENT A



cadmium

Cw (••gmtnt B)»
Cw (segment O-
Cw (segment Dh
Cw (segment E)»
Cw (segment F)-

0.0211 =DF segment B'Gwobj for chemical
0.0211 =DF segment C'Gwobj for chemical
0.0211 =DF segment D'Gwobj for chemical
0.0211 =DF segment E'Gwobj fof chemical
0.0211 =DF segment F'Gwobj for chemical

1.8 dry soil bulk density for tend
Koc'foc soil water partition coefficient

390

0.32 water filled soil porosity

Revised TACO Standard
Segment B 8.22
Segment C 8.22
Segment D 8.22
Segment E 8.23
Segment F 8.24

Maximum
Detect

S4
24
40
38
57

pass?
no
no
no
no
no

EPC/95%
UCL

26.02
17.42
40.00
23.07
27.98

pass?
no
no
no
no
no

Arithmetic
Mean

8.25
13.28
19.75
14.21
20.31

pass?
no
no
no
no
no

ATTACHMENT A



chlorobenzene

Cw (segment B)« 0.4214 -OF segment B'Gwobj for chemical
Cw (segment M)- 0.4154 =DF segment M'Gwobj for chemical

pt. 1.8 dry soil bulk density for sand

Kj . Koc'foc soil water partition coefficient
Koc - 219 organic partition coefficient for chemical

Seamen! foe Kd
B 0.0145 3.178
M 0.0194 4.244

8. • 0.32

Maximum Arithmetic
Revised TACO Standard Detect pass? EPC pass? Mean pass?

Segment B 1.414039 9.7 no 1.3890 yes 0.4497 yes
Segment M 1.836707 1.2 yes 1.2000 yes 0.3384 yes

DRAR



chromium

Cw (segment B)m

Cw (segment C)»
Cw (segment Dh
Cw (segment E)»

0.4214 -OF segment B'Gwobj for chemical
0.4216 =DF segment C'Gwobj for chemical
0.4215 =DF segment D'Gwobj for chemical
0.4217 *DF segment E'Gwobj for chemical

1 .8 dry soil bulk density for Band

Koc'foc soil water partition coefficient

4778

Revised TACO Standard
Segment B 2013.66
Segment C 2014.41
Segment 0 2014.04
Segment E 2014.71

0.32 water filled soil porosity

Maximum
Detect

180
110
57

170

pass?
yes
yes
yes
yes

EPC/95%
UCL

90.25
58.27
57.00
72.72

pass?
yes
yes
yes
yes

Arithmetic
Mean

51.27
36.11
49.33
47.29

pass?
yes
yes
yes
yes

ATTACHMENT A



deft»-BHC

Cw (ugrmnt B)» 0.0001 =DF segment B'Gwobj for chemical
Cw (segment C)" 0.0001 'OF segment C'Gwobj (or chemical
Cw (segment Dh 0.0001 -OF segment D'Gwobj for chemical

pt. 1.8 dry soil bulk density for sand
K< . Koc'foc soil water partition coefficient
Hoc = 1.900 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 27.568
C 0.0185 35.150
D 0.0180 34.200

8. - 0.32

Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? UCL pass? Mean pass?

Segment B 0.003508 0.0041 no 0.0006 yes 0.0005 yes
Segment C 0.004468 9.90E-04 yes 0.0010 yes 0.0007 yes
Segment D 0.004347 1.90E-03 yes 0.0019 yes 0.0008 ye*

ATTACHMENT A



dlefdrin

Cw (segment B)» 0.000084 -OF segment B'Gwobj for chemical
Cw (segment C)« 0.000084 =DF segment C'Gwobj for chemical
Cw (ugmenl D)- 0.000084 =DF segment D'Gwobj for chemical
Cw (segment £)• 0.000084 =DF segment E'Gwobj for chemical

pk« 1.8 dry soil bulk density tor sand
Kj . Koc'foc soil water partition coefficient
Koc = 21,400 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 310.502
C 0.018S 395.900
D 0.0180 385.200
E 0.0166 355.691

0. • 0.32 water filled soil porosity

Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? UCL pass? Mean pass?

Segment B 0.03 0.049 no 0.008943 yes 0.00771681 yes
Segment C 0.03 0.011 yes 0.011 yes 0.00475667 yes
Segment D 0.03 0.69 no 0.69 no 0.12743333 no
Segment E 0.03 0.034 no 0.022598 yes 0.00548941 yes

ATTACHMENT A



hepta

Cw (segment M)» 0.0008 =DF segment M'Gwobj for chemical

Pt. 1.8 dry soil bulk density for sand
K<. Koc'rbc soil wa(«r partition coefficient
Koc = 83,200 organic partition coefficient for chemical

Segment foe Kd
M 0.0194 1612.416

e. • 0.32

Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? UCL pass? Mean pass?

Segment M 1.339603 0.86 yes 0.8600 yes 0.1080 yes

ATTACHMENT A



nickel

Cw (Moment B)»
Cw (segment C)»
Cw (segment O)«
Cw (segment E)«
Cw (segment F)»
Cw (segment M)«

Pb.
K,.

0.4214 =DF segment B'Gwobj for chemical
0.4216 =DF legmen! C'Gwob) for chemical
0.4215 -DF segment D'GwobJ for chemical
0.4217 =DF segment E'Gwobj for chemical
0.4222 >OF segment F'Gwobj for chemical
0.4154 -DF segment M'Gwobj for chemical

1.8 dry soil bulk density for sand
Koc'foc soil water partition coefficient

2333

0.32 water filled soil porosity

Revised TACO Standard
Segment B 983.27
Segment C 983.63
Segment D 983.45
Segment E 983.82
Segment F 985.10
Segment M 969.10

Maximum
Detect

630
570
530
600
630

1500

pass?
yes
yes
yes
yes
yes
no

EPC/95%
UCL
228.44
357.19
530.00
267.07
329.80

1260.59

pass?
yes
yes
yes
yes
yes
no

Arithmetic
Mean

192
263
287
181
167
480

pass?
yes
yes
yes
yes
yes
yes

ATTACHMENT A



nitrobenzene

Cw (segment B)- 0.0148 -OF segment B'Gwobj for chemical

Pk . 1.8 dry soil bulk density (or sand
Kj . Koc'foc soil water partition coefficient
Koc - 65 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 0.937

e, - 0.32

Maximum EPC/95% Arithmetic
.Revised TACO Standard Detect pass? UCL pass? Mean pass?

Segments 0.016448 0.52 no 0.1321 no 0.1266 no

ATTACHMENT A



pentachlorophenol

Cw (ugment B)- 0.0042 =DF segment B'Gwobj for chemical
Cw (segment M)> 0.0042 =OF segment M'Gwobj for chemical

p». 1.8 dry soil bulk density for sand
K< . Koc'foc soil water partition coefficient
Koc = 592 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 S.590
M 0.0194 11.473

9. - 0.32

Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? UCL pass? Mean pass?

Segments 0.036948 44 no 0.2647 no 0.9874 no
Segment M 0.048392 0.29 no 0.1928 no 0.0637 no

ATTACHMENT A



zinc

Cw (»gment D)- 21.0754 =DF segment D'Gwobj for chemical

p, . 1 .S dry soil bulk density for sand

K^ . Koc*foc soil water partition coefficient

K«. 1731

8, - 0.32 water filled soil porosity

Maximum Arithmetic
Revised TACO Standard Detect pa»? EPC pass? Mean pass?

Segment D 36485.20 8200 yes 8200.00 yes 4100 yes

ATTACHMENT A



1.4

Cw (Mgnwnt M(- 0.3115 =DF segment M'Gwobj for chemical

Pi . 1.8 dry soil bulk density for sand
K*. Koc'foc soil water partition coefficient
Koc = 617 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 8.952

8. • 0.32

Maximum Arithmetic
Revised TACO Standard Detect pass? EPC pa*s? Mean pass?

Segment M 2.84 4.1 no 4.1 no 0.97833333 yes

DRAR



•Ipha-BHC

Cw (segment B)"
Cw (••gnwnt M)-

Koc

Segment
B
M

Revised TACO Standard
Segment B 0.004
Segment M 0.006

0.0001 =DF segment B'Gwobj for chemical
0.0001 =DF segment M'Gwobj for chemical

1 .8 dry soil bulk density for sand
Koc*foc soil water partition coefftcient

2300 organic partition coefficient for chemical

foe Kd
0.0145 33.372
0.0194 44.574

0.20 water filled soil porosity

Maximum EPC/95%
Detect pass? UCL pau?

2.90E-03 yes 0.000699 yes
2.30E-03 yes 0.0023 yes

Arithmetic
Mean pass?
585E-04 yes
1 48E-03 yes

ATTACHMENT A



•ntirnony

Cw (segment M)- 0.0249 =DF segment M'Gwobj for chemical

Pt. 1.1 dry soil bulk density for sand
Kj . Koc'foc toil water partition coefficient
K^. 250

6. • 0.32 water filled soil porosity

Maximum EPC/95% Arithmetic
Revised TACO Standard Detect pass? UCL pat*? Mean pass?

Segment M 6.23 6.80 no 5.27 yet 2.91 yes

ATTACHMENT A



master-data table

C. Input values for Taco Equation

Remediation Objective (mg/kg) = Cw *(Kd +((8W + e.'H'yp,,))

For 9. = 0, Remediation Objective (mg/kg) = Cw *(Kd +(Qw/pb))

c..
e.=
e.=

Segment
B
C
D
E
F
M

DF'GWob]
0 air filled porosity for sand, assumed saturated.

0.32 water filled soil porosity.
1.8 dry soil bulk density for sand, TACO default for sand.

Koc * foe For organlcs, fixed value for Inorganics.

fee*
0.0145
0.0185
0.0180
0.0166
0.0085
0.0194

'•- foe vna calculated from TOC fWd data,
tac was avwagad ovar Mch ctraam aagmant

ATTACHMENT A



Dead Creek Final Remedy Engineering Evaluation/Cost Analysis
Response to Comments and Proposed Response Actions
Sauget Area 1, Sauget and Cahokia, Illinois APPENDIX B

APPENDIX B2

ORIGINAL EVALUATION OF POTENTIAL LEACHING FROM CREEK BOTTOM SOILS

June 6, 2003 DRAFT
Flta DC060603(2)



Sauget Area 1
HHRA - Creek Bottom Soils wcifj.-i.-fia.T^n

APPENDIX G
SOIL TO GROUNDWATER EVALUATION

1.0 INTRODUCTION

The objective of this evaluation is to characterize the potential for residual concentrations of
constituents detected in creek bottom soils to leach to underlying groundwater. This
evaluation was conducted by comparing detected constituent concentrations in creek bottom
soils to the Illinios Environmental Protection Agency (IEPA) Tiered Approach to Corrective
Action Objectives (TACO) (IEPA, 1998) Tier 1 Remediation Objectives (ROs) for the soil to
groundwater pathway for Class 1 groundwater. For those constituents that exceed Class 1
Tier 1 SGW ROs, concentrations were compared to calculated Class 1 Tier 2 SGW ROs.
Since Dead Creek is divided into five segments (Creek Segments B, C, D, E and F), these
comparisons were done on a creek segment by creek segment basis. Comparisons for Site
M, a small lagoon located on the east bank of Creek Segment B just north of Judith Lane,
were done separately from the creek segments.

Before addressing the ROs, it is important to put this potential exposure pathway (i.e.,
potential constituent leaching to groundwater and subsequent exposure to constituents in
groundwater by a human receptor) into context. Dead Creek can best be characterized as
an intermittent stream in a highly industrialized section of Sauget and Cahokia, Illinois.
There is a groundwater use restriction for this area that, among other things, prevents the
drinking of water from this aquifer (see Appendix S of ENSR, 2001). Therefore, there is no
direct human contact with groundwater. In addition, this analysis is predicated on several
worst-case assumptions regarding the hydrology of the site and use of groundwater,
including the assumption that Dead Creek discharges surface water to the groundwater.

The Class I Tier 1 evaluation is presented in Section 2, the Class I Tier 2 evaluation is
presented in Section 3. The results are discussed in Section 4, Section 5 provides a
summary, and Section 6 provides references.

2.0 CLASS I TIER 1 EVALUATION

For the first step in the SGW pathway evaluation, the maximum detected concentration of
each constituent in creek bottom soils for each segment is compared to TACO Class I Tier 1
SGW ROs, as shown in Table G-1. Table G-2, which is summarized below, lists
constituents whose maximum detected concentration exceeds Class 1 Tier 1 SGW ROs in
each creek segment:

J:Unc«_Sefvk»VProieCTFito\Salira»^10S\SA1-SB^ 1 November 1,2002
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Sauget Area 1

HHRA - Creek Bottom Soils w,.'iswrn,.j,;im

Creek Segment B
VOCs Benzene, Chlorobenzene, Tetrachloroethane
SVOCs 4-Chloroaniline, Carbazole; 1,2-Dichlorobenzene; 1,4-Dichlorobenzene;

2,4-Dichlorophenol, N-Nitrosodiphenylamine, Nitrobenezene, Pentachlorophenol;
1,2,4-Trichlorobenzene; 2,4,6-Trichlorophenol

Pesticides alpha-BHC, beta-BHC, delta-BHC, Dieldrin
Metals Arsenic, Cadmium, Chromium, Nickel, Silver, Zinc

SjteJi
VOCs Benzene, Chlorobenzene
SVOCs 1,4-Dichlorobenzene, Pentachlorophenol
Pesticides alpha-BHC, Heptaclor epoxide
Metals Antimony, Chromium, Nickel

Creek Segment C
Pesticides delta-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel

Creek Segment D
Pesticides delta-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel, Zinc

Creek Segment E
SVOCs Pentachlorophenol
Pesticides alpha-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel, Silver

Creek Segment F
VOCs 1,1,2,2-Tetrach loroethane
SVOCs Pentachlorophenol
Pesticides beta-BHC, Dieldrin
Metals Cadmium, Nickel, Zinc

Because an evaluation of the maximum detected concentration provides a very conservative,
or worst case, estimate of leaching to groundwater, the average (arithmetic mean)
concentration for each of the constituents listed in Table G-2 is compared to the Class I Tier

1 SGW ROs, as shown in Table G-3 and summarized below:

Creek Segment B
SVOCs Nitrobenezene, Pentachlorophenol
Pesticides alpha-BHC, beta-BHC, delta-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel

SiteM
SVOCs Pentachlorophenol
Pesticides alpha-BHC
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Creek Segment C
Pesticides delta-BHC, Dieldrin
Metals Cadmium, Nickel

Creek Segment D
Pesticides delta-BHC, Dieldrin
Metals Cadmium, Chromium, Nickel

Creek Segment E
Pesticides Dieldrin
Metals Cadmium, Chromium, Nickel

Creek Segment F
VOCs 1,1,2,2-Tetrachloroethane
Pesticides beta-BHC
Metals Cadmium

These constituents are further evaluated In Tier 2.

3.0 CLASS I TIER 2 EVALUATION

A Class I Tier 2 SGW RO was calculated for each occurrence where the average
concentration exceeded the Class I Tier 1 SGW RO exceedance in each creek segment
using equation S17 in the IEPA TACO guidance document (IEPA, 1998).

3.1 Tier 2 Equations

The Tier 2 SGW RO equation follows as do supporting equations.

RO = Cw «(Kd +((6w + 6a*H')/pb))

(Eg. si?. IEPA, 1998) Where: 6w - water filled soil porosity

6a - air filled porosity, assumed to be 0

H" - Henry's law constant

Pt- dry soil bulk density

Kd - soil to water partition coefficient

Because creek bottom soils are typically saturated, Ba
= 0 and the RO equation becomes:

RO = Cw*(Kd+(ew/pb))
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Cw

(Eq. S18. IEPA.1998)

DF * Gwobj

DF

(Eq.22. IEPA, 1998)

Where: Cw - target soil leachate concentration

Gwobj - Class I groundwater objective

1 +
K*i*d

1*L

Where:DF - dilution factor for transport and mixing of soil
water to groundwater

K - saturated hydraulic conductivity

i - hydraulic gradient

d - mixing zone depth in groundwater

I - infiltration rate

L - source length parallel to groundwater flow

Kd(Ukg) for inorganics

(Sheppard and Thibault, 1990)

Concentration constituent in soil (mq/kg)

Concentration of constituent in extractant (mg/L)

However, literature values are typically used for Kd.

Kd(LAg) for organics = Koc * foe

(Eq. S19. IEPA, 1998) Where: Koc - organic carbon partition coefficient

foe - organic carbon content of soil (field data)

3.2 Tier 2 Input Variables

This section describes some of the input variables used in the development of the Class I
Tier 2 SGW ROs. In the calculation of the Tier 2 SGW ROs, non-default values (i.e.,
site-specific) were used for DF, foe, and Kd. These are discussed below.
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Sauget Area 1
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Source Length. L

Based on groundwater flow direction, source length is the length of the area of interest
that is parallel to groundwater flow. For this calculation, this is equivalent to the stream
width of Dead Creek. Based on the maps in Section 2 of this report ("Creek Bottom Soil
Engineering Evaluation/Cost Analysis Volume II Human Health Risk Assessment"),
average widths were calculated for each creek segment. Pour to seven widths were
measured and averaged for each creek segment. Average stream widths ranged from 5
meters in CS-F to almost 100 meters for Site M, the lagoon. The creek widths are
summarized in the spreadsheets in Attachment A.

Organic Carbon Content of Soils, fog

Values for organic carbon content of soils, foe, are used in the Tier 2 SGW RO equations
for organic constituents. Creek bottom soils were sampled at a number of locations in
each creek segment and analyzed for Total Organic Carbon (TOC). TOC was converted
to a decimal percent to arrive at an foe value. Average foe was calculated for each creek
segment. The averages ranged from 0.0085 in CS-F to 0.019 at Site M. The foe's are
shown on Table G-4 and are used in the calculations in Attachment A.

Soil-Water Partition Coefficient. Kd

The TACO program provides default Kd values for calculating the Tier 1 ROs. As an
alternative to a default value, when the constituent of interest is a metal, a Kd value from
a published table may be used. In their article, "Solid Solution Partitioning of Metals in
Contaminated Soils: Dependence on pH, Total Metal Burden, and Organic Matter,"
Sauve, Hendershot and Allen (2000) cite Kd values for a number of metals, including the
constituents present in the creek bottom soils (barium, cadmium, copper, mercury,
nickel, selenium, zinc). The median Kd value cited by Sauve, et al., for each of these
constituents was selected for use in the Tier 2 calculations. The selected values are
listed in Attachment A.

3.3 Tier 2 Results

Table G-3 shows those constituents whose average concentrations are greater than the
Class I Tier 1 SGW RO. The Class I Tier 2 SGW RO was then developed for each of
these constituents using the equations and inputs presented above. The calculations are
presented in Attachment A. The results are provided on Table G-3. The following
creek segments had detections of constituents that were greater than the Class I Tier 2
SGW ROs.
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In CS-B, the average concentrations of cadmium, dieldrin, nitrobenzene, and
pentachlorophenol are greater than Class I Tier 2 SGW ROs.

In CS-C, the average concentration of cadmium is greater than the Class I Tier 2
SGW RO.

In CS-D, the average concentrations of cadmium and dieldrin are greater than
the Class I Tier 2 SGW ROs.

In CS-E, the average concentration of cadmium is greater than Class I Tier 2
SGW RO.

In CS-F, the average concentrations of 1,1,2,2-tetrachloroethane and cadmium
are greater than the Class I Tier 2 SGW ROs.

At Site M, the average concentration of pentachlorophenol is greater than the
Class I Tier 2 SGW RO.

4.0 DISCUSSION

The TACO SGW ROs are developed based on models that assume certain behaviors for
constituents in soils to predict their potential impact on underlying groundwater quality. The
physical and chemical interactions of constituents in soils are complex, and the models used
to predict this behavior are by necessity simplistic and are by design conservative, i.e., the
models are designed to over- rather than under-estimate constituent migration. While the
models are used as conservative screening tools, direct measurements of soil and
groundwater constituent concentrations provide the best indicators of potential impact.
Leaching to groundwater can take time before an impact in groundwater can be measured.
Recent sources or releases would not be expected to have immediate impacts on
groundwater quality, and conversely, if relatively old releases had the potential to impact
groundwater quality, that impact should be easily determined by sampling downgradient
groundwater. Ideally, wells both adjacent and downgradient of a potential release area
would be used to assess potential groundwater impact.

The soil to groundwater pathway evaluation presented here used the TACO models to
evaluate the maximum detected concentration of each constituent in creek bottom soils of
each creek segment with respect to a Class I, or drinking water, aquifer. As shown in Table
G-2, a number of exceedances were identified for each creek segment. These constituents
were evaluated using Tier 2 methods, and as noted in Section 3.3,1,1,2,2-tetrachloroethane,
cadmium, dieldrin, nitrobenzene and pentachlorophenol were identified as exceeding Class 1
Tier 2 SGW ROs.

Tier 2 methodology predicts that cadmium, dieldrin, nitrobenzene and pentachlorophenol will
leach from creek bottom soils in Creek Segment B at concentrations higher than their
respective Class 1 Tier 2 SGW ROs. As part of the Sauget Area 1 EE/CA and RI/FS
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evaluation, a number of wells were sampled in the vicinity of CS-B and Site M. These are
shown on Figure 3-2 of ENSR, 2001, and this figure is included here as Attachment B.
Those wells that are downgradient of CS-B and Site M, and that are not located within or
immediately adjacent to Site G, are listed on Table G-5. There are 15 wells total. Two of the
wells, EEG-103 and EEG-105, are immediately downgradient of CS-B, and EEG-105 is also
immediately downgradient of Site M. The remaining wells are at varying downgradient
distances. Table G-5 also compares detected concentrations of 1,1,2,2-tetrachloroethane,
cadmium, dieldrin, nitrobenzene and pentachlorophenol in each well to TACO Class I
groundwater ROs. The results of the comparison are summarized below:

AA-SW-S1 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

AA-SW-S2 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

AA-SW-S3 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

AA-GHL-S2 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

AA-GHL-S3 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

EEG-104 Dieldrin was detected below the Class I Groundwater RO.

EEG-103 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

EEG-105 Pentachlorophenol was detected below the Class I Groundwater RO.

EEG-111 Pentachlorophenol was detected below the Class I Groundwater RO.

SGW-S1 Dieldrin was detected below the Class I Groundwater RO.

DW-MCDO None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

DW-SCHM None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

DW-SETT None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.

DW-WRIG Cadmium was detected below the Class I Groundwater RO.

SGW-2 None of the constituents exceeding Class 1 Tier 2 SGW ROs were
detected.
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As the constituents in both the sediments and the creek-bottom soils from all of the creek
segments have been in place for many years, it can conservatively be assumed that ample
time has occurred for leaching of constituents to groundwater, and that if the constituents in
CS-B and Site M have served as a source to underlying groundwater, that the groundwater
data would verify this.

None of the constituents with Class 1 Tier 1 SGW RO exceedances in CS-B and Site M were
detected in downgradient wells at concentrations exceeding TACO Class 1 Groundwater
ROs. It is also important to note that the majority of these constituents were not detected in
wells downgradient of CS-B and Site M. Therefore, although the conservative TACO Class I
Tier 1 SGW evaluation would indicate that the creek bottom soils could serve as a source of
constituents to underlying groundwater, the groundwater data do not bear this out.

There are no wells located downgradient from the other creek segments. However, the
conditions at CS-B and Site M can be extrapolated to these other segments. Table G-6
presents the concentrations of constituents identified as exceedances in CS-C through CS-F
to concentrations in CS-B and Site M. The concentrations are all below those in CS-B and
Site M with the exceptions noted below.

Dieldrin was detected at concentrations approximately 10-fold higher in CS-D than in CS-B
creek bottom soils, however it seems to have wide-spread occurrence in the area and it is
not associated with the Sauget Area 1 source areas.

Zinc has a maximum detected concentration in CS-F that is greater than the maximum
detected concentration in CS-B, however, the average and 95% UCL concentrations for the
two segments are similar, therefore, it is concluded that zinc does not pose a risk to
underlying groundwater quality.

Silver concentrations in CS-E are above, but only slightly above those in CS-B. In addition,
the frequency of detection was low in this segment (3:17), therefore, it is concluded that
silver does not pose a risk to underlying groundwater quality.

And finally, 1,1,2,2-tetrachloroethane was detected only once in CS-F, and was not detected
in CS-B. In fact, it was only detected once in the entire stretch of the creek. Therefore, it is
concluded that 1,1,2,2-tetrachloroethane does not pose a risk to underlying groundwater
quality.
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5.0 SUMMARY

In summary, although the conservative TACO Class I Tier 1 and Tier 2 SGW RO screening
process would suggest that the creek bottom soils remaining in Dead Creek and Site M may
have the potential to adversely affect underlying groundwater quality, review of actual
groundwater data downgradient of the creek does not bear this out. In addition, there is a
groundwater use restriction for this area that, among other things, prevents the drinking of
water from this aquifer (see Appendix S of ENSR, 2001). Therefore, there is no direct
human contact with groundwater. Therefore, it is concluded that the creek bottom soils in
CS-B, CS-C, CS-D, CS-E, CS-F and Site M are not serving as a source of constituents to
underlying groundwater and do not pose a threat to human health via this pathway.
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Table G-11
Tier 1 ClaCE^"3oll-to-Groundwater TACO Screen
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR

Glut 1 screen - Using pH specific valuea (or Inorganic* Mid lonlzable organic*.

Are*

CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
C8S-CS8
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB

CAS*

71-55-8
120-82-1
95-50-1
540-59-0
541-73-1
106-46-7
1746-01-6
93-76-5
93-72-1
95-95-4
88-06-2
94-75-7
94-82-6
120-83-2
78-93-3
95-67-8

591-78-6
81-57-8
106-44-5
72-54-8
72-55-9
50-29-3
106-47-8
108-10-1
100-01-6
100-02-7
83-32-9

208-96-8
67-64-1
309-00-2
319-84-6
7429-90-5
120-12-7

7440-36-0
7440-38-2
7440-39-3
71-43-2
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9

7440-41-7

Constituent

1,1,1-Trtehloroelhane
1 ,2,4-Trichlorobenzene
1 ,2-Dlchlorobenzene
1 ,2-Dlchloroethene (total)
1 ,3-Dichlorobenzene
1 ,4-Dlehlorobenzene
2,3.7,8-TCDD-TEQ
2,4,5-T
2.4,5-TP (Sllvex)
2,4,5-Trlchlofophenol
2.4.6-Trich.lorophenol
2,4-D
2.4-DB
2 -̂WcMorophenol
2-Bulanone (MEK)
2<Chtoroph«nal
2-tkxanone
2-Metfiytnaphthatene
3A4Methytphenol
4,4'-DDD
4,4'-DDE
4,4'-DDT
4-Chloroaniline
4-Melhyl-2-pentanone (MIBK)
4-Nilroanlllne
4-Nitrophenol
Acenaphlhene
Acenaphthytene
Acetone
Aldrin
alpha-BHC
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Benzo(g,h,l)perylene
Benzo(k)lluoranthene
Beryllium

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
•Mk**J«V«Bjmgmg

»ir"fl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg^
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kĝ
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

3 : 48 : 49
6 : 49 : 49
6 : 49 : 49
1 : 48 : 49
1 : 4 : 49

7 : 49 : 49
49 : 49 : 49
12:48:49
3 : 3 : 49
1 : 49 : 49
5 : 49 : 49
3 : 47 : 49
2 : 47 : 49
5:49:49
29:48:49
3:49:49
1:48:49
3:49:49
1 :49:49
3 : 49 : 49
2 : 44 : 49
15:48 :48
5 : 49 ; 49
5 :48 :49
2 : 49 : 49
1 : 1 : 49

2 : 49 : 49
1 : 49 : 49

38 : 48 : 49
1 : 1 : 49

9 : 44 : 49
49 : 49 : 49
4 : 49 ; 49
4 : 46 : 49
49 : 49 : 49
49 : 49 : 49
19:49:49
4:49:49
7 : 49 : 49
6 : 49 : 49
6 : 49 : 49
5 : 49 : 49

36 : 49 : 49

Average
(Avg)

4.15E-03
2.28E+00
1.67E+00
3.85E-03
1.00E-01
2.93E-01
2.42E-04
2.42E-04
2.42E-04
2.42E-04
2.42E-04
2.42E-04
7.60E-03
2.69E-01
3.50E-02
1.25E-01
1.98E-02
3.53E-01
1.48E-01
1.60E-02
3.59E-03
1.83E-02
5.94E-01
2.03E-02
7.59E-01
4.40E-01
1.32E-01
1.20E-01
1.16E-01
3.60E-04
5.85E-04
9.35E+03
1.48E-01
1.45E+00
9.72E+00
2.98E+02
8.31 E-03

1.69E-01
1.09E-01
1.56E-01
1.38E-01
1.49E-01
5.39E-01

Minimum
Detected

Concentration
(M*«)

2.30E-02
8.00E+01
5.30E+01
1.20E-02
1.00E-01
5.50E+00
4.54E-03
6.10E-01
2.00E-03
2.40E-01
4.30E+00
1.40E-01
5.70E-02
e.eoE+00
6.10E-01
5.10E-01
7.70E-02
7.30E+00
1.60E+00
4.70E-01
3.50E-02
1.60E-01
1.10E+01
1.10E-01
9.00E+00
4.40E-01
8.60E-01
2.40E-01
4.70E-01
3.60E-04
2.90E-03
2.00E+04
1.40E+00
3.90E+00
4.40E401
1.50E+03
1.80E-01
1.90E+00
1.20E+00
1.40E+00
8.90E-01
9.00E-01
1.30E+00

Essential
Nutrient
<EN)7

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Sediment
Background (BK)
Concentration

NO

NO

ND

NO

NO

ND

1.24E-05
NO

ND

ND

ND

2.03E-02
ND

ND

4.096-02
NO

ND

NO

NO

NO

ND

ND

ND

ND

ND

ND

ND

NO

1.56E-01
ND

ND

2.90E+04
ND

2.75E+00
1.44E+01
4.13E+02

ND

ND

ND

ND

ND

ND

1.56E+00

1*
M»X>BK?

-
-

-

-

-

-

Vei

-

-

-

-

Ye*

-

-

Ye.
~
-
-
-
~
-
--
-
--
••
-
-•
--

Yea
-
.-
No
-

Ye*
Ye*
Ye*
-
-•
-
-
--
-

No

Pat*
EWBKT

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yea

No

No

No

No

No

No

No

No

No

No

Yea

Cla*»l

TACO Tier 1 SoN-
IO*Q roti H d Wetter

(SOW)
Concentration

2.00E+00
5.00E+00
1.70E+01
4.00E-01
2.00E+00
2.00E400

NA

NA

1.10E+01
2.70E+02
1.50E-01
1.SOE+00

NA

i.ooe+oo
NA

3JOE+00
NA

8.406401
1.60E+01
1.80E+01
5.40E+01
3.20E+01
7.00E-01

NA

NA

NA

5.70E+02
5.70E+02
1.60E+01
S.OOE-01
S.OOE-04

NA

1.20E404
5.00E+00
2.90E+01
1.SOE+03
3.00E-02
2.00E+00
8.00E*00
5.00E+00
4.20E*03
4.90E+01
6.30E+01

1*
Max>SOW7

No

Yes

Yea

No

No

Ye*

No

No

No

No

Yea

No

No

Ye*
No
No
No
No
No
No
No
No
Yas
No
No
No
No
No
No
No
Yea
No
No
No
Yea
No
Yea
No
No
No
No
No
No

COPC7

No
Yes
Yea
No
No
Yes
No
No
No
No
Yea
No
No
Yea
No
No
No
No
No
No
No
No
Y»»

No
No
No
No
No
No

No
Yea
No
No
No
Yea
No
Yea
No
No
No
No
No
No

Reason

<SOW
>SOW
>SQW

<SGW
<SQW

>SOW
NA

NA

<SGW
<SGW

>SGW
<SQW

NA

>SOW
NA

<SGW
NA

<sow
<SQW
<SGW
<SGW
<SGW

>SGW
NA
NA
NA

<SGW
<SGW
<SGW
<SGW

>SGW
cBK

<SGW
<SGW

>SGW
<SGW

>SGW
<SGW
<SGW
<SQW
<SGW
<SGW
<SGW
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Table G-1
Tier 1 Class I Soll-to-Groundwater TACO Screen
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

Cl«t* I screen - Using pH •peelflo values for Inorganics and lonluble organlcs.

ENSR International
Page 2 of 10

Area

CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB

CAS*

319-85-7
117-81-7
85-68-7

7440-43-9
7440-70-2
86-74-8
75-15-0
108-90-7
67-86-3

7440-47-3
218-01-9

7440-48-4
7440-50-8
57-12-5
75-99-0
319-86-8
84-74-2
53-70-3
132-64-9
1918-00-9
120-36-5
80-57-1

33213-65-9
1031-07-8

53494-70-5
100-41-4
208-44-0
86-73-7
58-89-9

5103-74-2
76-44-8

1024-57-3
193-39-5

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7085-19-0
7439-97-6
72-43-5
75-09-2

7439-98-7
86-30-6

Constituent

bela-BHC
Bls(2-ethylhexy1)phthalate
Butyl benzytphthalate
Cadmium
Calcium
Carbazole
Carbon disullide
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyanide
Dalapon
delta-BHC
dl-n-Butytphthalate
Dibenzo(a,h)anthracene
Dlbenzoluran
Dlcamba
Dlchlorprop
Dleldrin
Endosullan II
Endosullan sulfate
Endrln ketone
Elhylbenzene
Fluoranthene
Fluorene
gamma-BHC (Llndane)
gamma-Chlordane
Heptachlor
Heptachlor epoxlde
lndeno(1 ,2,3-od)pyrene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Methoxychlor
Methylene chloride
Molybdenum
N-Nllrosodlphenylamlne

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgftg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

10:46:49
5 : 49 : 49
2 : 49 : 49
46 : 49 : 49

49:49:49
1 : 49 : 49
19:48:49
38 : 49 : 49

1 : 5 : 49
49 : 49 : 49
5 : 49 : 49

49 : 49 : 49
49 : 49 : 49
3 : 49 : 49
1 : 5 : 49

2 : 44 : 49
7 : 49 : 49
3 : 49 : 49
1 : 49 : 49
12: 12:49
1 : 1 : 49

8 : 47 : 49
1 : 42 : 49
1 : 44 : 49
3 : 3 : 49
7 : 49 : 49
9 : 49 : 49
2 : 49 : 49
10 : 40 : 49
2 : 2 : 49
3 : 32 : 49
14:49:49
4 : 49 : 49
49 : 49 : 49
49 : 49 : 49
49 : 49 : 49
49 : 49 : 49
3 : 47 : 49
48 : 49 : 49
6 : 6 : 49
4 : 6 : 49

27 : 49 : 49
4 : 49 : 49

Average
(Avg)

1.25E-03
1.77E+00
1.80E-01
8.25E+00
6.49E+03
1.28E-01
1.10E-02
4.50E-01
2.72E-03
5.13E+01
1.67E-01
8.55E+OOJ
4.84E+02
3.79E-01
3.95E-02
5.27E-04
1.15E-01
7.20E-02
1.48E-01
2.84E-03
6.60E-03
7.72E-03
2.60E-03
2.85E-03
9.57E-04
1.14E-01
2.35E-01
1.86E-01
1.09E-03
3.90E-04
1.10E-03
1.43E-02
1.39E-01
1.38E+04

7.46E+01
3.72E+03
1.30E+02
1.61E+00
1.34E-01
1.72E-03
2.39E-03
7.79E-01
1.37E-01

Minimum
Detected

Concentration
(M.x)

7.70E-03
8.10E+01
3.20E+00
5.40E+01
2.10E+04
6.20E-01
7.70E-02
9.70E+00
3.10E-03
1.80E+02
1.90E+00
2.30E+01
1.00E+04
1.10E+00
4.10E-02
4.10E-03
2.10E-01
3.40E-01
1.60E+00
5.30E-03
6.60E-03
4.90E-02
1.00E-02
1.20E-02
1.50E-03
3.20E+00
4.00E-fOO
3.50E+00
2.30E-03
4.40E-04
1.20E-03
4.10E-01
8.30E-01
2.80E+04

7.00E+02
6.90E+03
5.30E+02
6.10E+00
8.40E-01
6.60E-03
2.90E-03
2.80E+00
1.20E+00

Essential
Nutrient
(EN)T

No

No

No
No

Yes

No

No

No

No

No

No

No

No

No

No

No
No

No

No

No

No

No

No
No

No

No

No

No

No

No

No

No

No

Yet

No

Yes
No
No
No
No
No
No
No

Sediment
Background (BK)

Concentration

NO

NO
ND

8.30E-01

2.70E+04

ND

ND

ND

ND

4.00E+01
ND

1.72E+01

3.80E+01
ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

4.13E+04

4.386+01
1.03E+04

1.42E+O3
ND

g.eoE-02
ND

ND

8.90E-01

ND

Is
MnoBK?

-

-
-

Yes

No
«

«

«

-
Yes

--
Yes
Yes
-
-
••
-
-
••
--
••
--
--
-
--
--
-
-
-
•-
-
•-
••
No

Yes

No

No
••

Yes
-

•-

Yes

••

Pass
EN/BK?

No

No
No

No

Yes

No

No
No

No

No
No

No

No

No

No

No
No

No
No

No

No

No
No

No
No

No

No

No

No

No

No

No

No

Yes
No

Yes

Yes

No

No
No

No
No

No

Cless 1

TACO Tier 1 Soil-
to-groundweter

(SOW)
Concentretlon

S.OOE-04

3.60E+03
9.30E+02

7.60E+00
NA

6.00E-01

3.20E+01
1.00E+00
6.00E-01

3.80E+01
1.60E+02

NA

1.30E+05

4.00E+01

8.50E-01
5.00E-04

2.30E+03

2.00E+00
NA

NA

NA

4.00E-03
1.80E+01
1.80E+01

1.00E+00
1.30E+01
4.30E*03
5.60E+02

g.OOE-03

1.00E+01
2.306*01

7.00E-01
1. 406+01

NA

NA

NA

NA

NA

2.10E+00
1.60E+02
2.00E-02

NA

1.006+00

Is
MmoSOW?

Yes

No

No

Yes

No

Yes

No

Yes

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No
No

No

No

No

No

No

No
No

No

No
No

No

NO
No

No

No
No
No

No

Yes

COPCT

Yes

No

No

Yes

No

Yes

No

Yes

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No
No
No

No

No

No

No

No
No

No

NO

No

NO

No

No
No

No

No

No

No

Yes

Resson

>SQW
<SQW
<SQW

>SQW
6N

>SQW

<SQW
>SOW

<SQW
>SOW

<SOW

NA

<SGW

<SOW
<SQW

>SQW
<SQW
<SQW

NA

NA

NA
>SQW

<SQW
<SQW
<SGW

<SQW
<SQW
<SGW

<SQW
<SQW
<SQW
<SQW
<SQW

EN

NA

EN
<BK

NA

<SQW
<SQW
<SQW

NA

>SQW
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'•Claasrcoll-
Table G-11 ^^
Tier 1 ClaasTCbll-to-Qroundwater TACO Screen
Sauget Area 1 - Creek Bottom Soil*
Human Health Risk A*«e*«ment

Clasa I screen - Using pH •pacific value* for Inorganic* and lonliable organic*.

ENSR Ilonal
of 10

Area

CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSB
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC

CASt

91-20-3
7440-02-0
98-95-3
87-86-5
85-01-8

L1 08-95-2
7440-09-7
129-00-0

7782-49-2
7440-22-4
7440-23-5
100-42-5
127-18-4

7440-284)
7440-31-6
108-88-3
1338-38-3
79-01-6

7440-62-2
1330-20-7
7440-66-6
1746-01-6
78-93-3
67-64-1

5103-71-9
7429-90-5
7440-36-0
7440-38-2
7440-39-3

71-43-2
191-24-2

7440-41-7
7440-43-9
7440-70-2
108-90-7

7440-47-3
7440-48-4
7440-50-8
319-86-8
1918-00-9
120-36-5
60-57-1

1031-07-8

Continuant

Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenanlhrene
Phenol
Potassium
Pyrene
Selenium
Silver
Sodium
Slyrene
Tetrachtoreethene
ThaMum
Tin
Tohwna
ToMPCBB
Trtchtoroethene
Vanadium
Xytenes (total)
Zinc
2,3,7,8-TCDD-TEQ
2-Butanone (MEK)
Acetone
alpha-Chlordane
Aluminum
Antimony
Arsenic
Barium
Benzene
Benzo(g,h.l)peryfene
Beryllium
Cadmium
Calcium
Chlorobenzene
Chromium
Cobalt
Copper
delta-BHC
Dicamba
Olchlorprop
Oieldrln
Endosulfan sulfate

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kQ
mgAg
mg/kg
••M»£M«mgrKg
mgfeg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Fraquancy of
Detection

5 : 49 : 49
49 : 49 : 49
2 : 49 : 49

37 : 49 : 49
6 : 49 : 49
3 : 49 : 49
49 : 49 : 49
5 : 49 : 49
2 : 49 : 49
10:49:49
49 : 49 : 49
1 : 3 : 49

3 : 48 : 49
3:49:49
0:49:49
18:49:49
38:49:49
3:48:49
49:49:49
13:49:49
49 : 49 : 49

9 : 9 : 9
3 : 3 : 9
5 : 9 : 9
1:1 :9
9:9 :9
1 :1 :9
9 : 9 : 9
9 :9 :9
1:1:9
1:1:9
9 :9 :9
9:9 :9
9:9:9
9 :9 :9
0:9:9
9:9:9
9 :9 :9
3:6:9
1:1:9
1:1:9
8 :9 :9
3:7:9

Average
(Avg)

2.61 E-01
1.92E+02
1.27E-01
9.87E-01
3.01 E-01
1.85E-01
1.76E+03
2.42E-01
8.09E-01
7.78E-01
1.99E+02
2.50E-03
5.27E-03
6.29E-01
1.44E+01
1.46E-02
2.78E+00
4.48E-03
2.53E+01
7.64E-01
2.16E+03

Maximum
Detected

Concentration
(Max)

6.00E+00
6.30E+02
5.20E-01
4.40E+01
7.00E+00
3.40E+00
3.20E+03
4.00E+00
4.50E+00
9.00E+00
6.70E+02
2.80E-03
7.00E-02
1.30E+00
4.70E+02
2.90E-01
8.81E+01
3.40E-02
4.70E+01
2.90E+01
1.05E+04

1.12E-05 3.66E-05
7.60E-03
3.42E-02
9.20E-04
1.08E+04
7.90E-01
9.70E+00
2.49E+02
3.00E-03
6.50E-02
8.28E-01
1.33E+01
7.81 E+03
1.30E-01
3.81 E+01
9.41E+00
1.09E+02
6.65E-04
6.60E-03
6.20E-03
4.76E-03
4.17E-03

9.90E-03
8.30E-02
9.20E-04
1.30E+04
7.90E-01
1.40E+01
3.30E+02
3.00E-03
6.50E-02
9.60E-01
2.40E+01
1.40E+04
7.00E-01
1.10E+02
1.40E+01
2.50E+02
9.90E-04
6.60E-03
8.20E-03
1.10E-02
7.00E-03

Eaaentlal
Nutrient
(EN)?

No
No
No
No
No
No
Yes
No
No
No
Ye*
No
No
No
No
No
NO
No
No
No
No

No

No

No

No

No

No

No

No
No

No

No

No

Ye*

No

No

No

No

No

No

No

No

No

Stdliiwnt
Background (BK)

Concentration

NO

4.28E+01
ND

NC
ND
ND

4.20E+03

ND
ND

ND

ND
ND
ND
ND

NO

NO

NO

ND

6.OTE+01
ND

1.66E+02

1.24E-05

4.99E-02
1.S6E-01

ND

2.90E+04

2.75E+00
1.44E+01
4.13E+02

ND

ND

1.66E+00

8.30E-01

2.70E+04

ND

4.00E+01

1.72E+01

3.80E+01

ND

ND
ND

ND

ND

la
Max>BK7

-

Ye*

-

-
--

-
No

-

-
-

--

-

-
-

-

-

-

-

NO

-
Y«

Yea

No

No

••

No

No
No

No

••

-

No

Ye*

No

••
Ye*

No

Yea

-

--

-
-•

-

Pet*
EN/BK7

No

No

No
No

No
No

Ye*

No
No

No
Ye*

No
No

No
No

No

No

No

Ye*

No
No

No

Y««

Yes

No

Yes

Yes
Yes

Yes
No

No

Ye*

No

Ye*
No

No
Yes

No

No

No

No

No
No

Claaal

TACO Tier 1 Soil-
t^fjcoutiuWatwr

(SOW)
Concentration

8.40E+01

1.30E+02

1.00E-01
3.00E-02

1.20E+04
1.00E+02

NA

4.20E403

S.20E+00

8.60E+00
NA

4.00E+00
fi.OOE-02
2.80E-fOO

NA

IJOE-fOI

NO

6.00E-02

9.80E+02
1.50E+02
8.20E+03

NA

NA

1.60E+01

1.00E+01
NA

S.OOE+00
2.90E+01
1 .60E+03

3.00E-02

4.20E+03

6.30E+01

7.60E+00

NA

1.00E+00
3.80E+01

NA

1.30E+05

8.00E-04

NA

NA

4.00E-03
1 .806+01

I*
M*X>SOW?

No

Yes

Yea
Yes
No
No

No

No
No

Yes

No
No

Yes
No

No

No

No

No

No

No
Yes

No

No

No

No

No
No

No

No

No

No

No

Yes

No
No

Ye*

No

No

Yes

No

No
Yes

No

COPC7

No
Yes

Yes
Yes
No

No

No

No
No

Yes

No
No

Ye*

No

No

No

No

No

No
No
Yes

No

No

No

No

No

No
No

No

No

No

No

Ye*

No

No
Yes

No

No

Ye*

No

No
Ye*
No

Reason

<SQW
>SQW

>SQW
>SQW

<SQW

<SQW

EN

<SQW

<SQW

>SQW

EN
<SQW

>SQW

<SQW

NA

<SGW

<80W

<8OW

<SGW
<SQW

>SQW

NA

<BK
<sow
<SQW

<BK

<SQW
<SQW

<SGW
<SGW

<SQW

<SQW

>SOW

EN
<SQW

>SQW

<BK

<SOW

>SQW

NA

NA
>SOW

<SQW
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Table G-1
Tier 1 Class I Soll-to-Groundwater TACO Screen
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

Clas* I acreen - Ualng pH (pacific values tor Inorganics and lonlzabla organlct.

ENSR International
Page 4 of 10

Area

CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSC
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD

CAS*

53494-70-5
5103-74-2
7439-69-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6

72-43-5
75-09-2

7440-02-0
87-86-5
85-01-8

7440-09-7
7440-23-5
100-42-5

7440-31-5
108-88-3
1336-36-3
7440-62-2
1330-20-7
7440-66-6
106-46-7
1746-01-6
93-76-5
78-93-3
72-54-8
50-29-3
309-00-2
5103-71-9
7429-00-5
7440-38-2
7440-39-3
50-32-8
205-99-2
191-24-2
207-08-9
7440-41-7
7440-43-9
7440-70-2
108-90-7

7440-47-3
7440-48-4
7440-50-8

Constituent

Endrin ketone
gamma-Chlordane
Iron
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Melhylene chloride
Nickel
Pentachlorophenol
Phenanlhrene
Potassium
Sodium
Slyrene
Tin
Toluene
Total PCBs
Vanadium
Xylenes (total)
Zinc
1 ,4-Dlchlorobenzene
2.3,7,8-TCDD-TEQ
2.4.5-T
2-Butanone (MEK)
4.4'-DDD
4.4--DDT
Aldrln
alpha-Chlordane
Aluminum
Arsenic
Barium
Benzo(a)pyrene
Benzo(b)lluoranthene
Benzo(g,h,l)perylene
Benzo(k)lluoranlhene
Beryllium
Cadmium
Calcium
Chtorobenzene
Chromium
Cobalt
Copper

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfL
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

1:6:9
1:1:9
9 :9 :9
9 :9 :9
9:9:9
9:9:9
9 :9 :9
3 :3 :9
4 :9 :9
9 :9 :9
7 :9 :9
1 :1 :9
9 :9 :9
9:9 :9
1 :1 :9
1:9:9
4 : 9 : 9
6 :9 :9
9 :9 :9
1:9 :9
9 :9 :9
2 :6 :6
6:6:6
1:1:6
3:3:6
1:1 :6
1:6:6
2 :5 :6
1:5:6
6:6:6
6:6:6
6:6:6
3:6:6
1:6:6
2:6:6
1:6:6
6:6:6
6:6:6
6:6 :6
5:6:6
6 :6 :6
6:6:6
6:6:6

Average
<*vg)

5.73E-03
1.10E-03
1.76E404
4.32E+01
4.43E+03
1.89E+02
9.56E-02
4.15E-03
3.47E-03
2.63E+02
6.06E-03
2.50E-02
1.87E+03
1.24E+02
2.70E-03
3.93E+00
4.13E-03
6.91 E-02
3.10E+01
3.74E-03
2.14E+03
1.12E-01

Maximum
Detected

Concentration
(Max)

1.00E-02
1.10E-03
2.10E+04
1.40E+02
6.70E+03
3.90E+02
3.10E-01
7.10E-03
4.80E-03
5.70E+02
1.40E-02
2.50E-02
2.30E+03
2.00E+02
2.70E-03
7.50E+00
7.50E-03
1.78E-01
3.70E+01
4.30E-03
3.40E+03
1.30E-01

1.65E-04 8.86E-04
5.40E-03
8.07E-03
1.40E-03
5.62E-02
5.03E-03
6.78E-03
1.09E+04
1.14E+01
3.12E+02
8.48E-02
1.36E-01
1.40E-01
1.38E-01
8.38E-01
1.98E+01
8.53E+03
3.13E-02
4.93E+01
9.47E+00
3.86E+02

5.40E-03
1.00E-02
1.40E-03
2.40E-01
9.00E-03
1.20E-02
1.40E+04
1.80E401
5.70E+02
1.40E-01
2.00E-01
2.20E-01
2.10E-01
9.90E-01
4.00E+01
2.50E+04
1.50E-01

L 5.70E+01
1.20E+01
1.60E+03

Eaaentlal
Nutrient
(EN)?

No
No
Yea
No

Yea
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yea
No
No
No
No

Sediment
Background (BK)

Concentration

ND
ND

4.13E+04
4.38E+01
1.03E+04
1.42E+03
9.80E-02

ND

NO

4.28E+01
NC

ND

4.20E+03
ND
ND

ND

ND
ND

6.9BE+01
ND

1.66E+02
ND

1.24E-05
ND

4.99E-02
ND

ND

ND

ND

2.90E+04
1.44E+01
4.13E+02

NO

NO

NO

ND

1.S8E+00
8.30E-01
2.70E+04

ND

4.00E+01
1.72E+01
3.80E+01

la
MaioBK?

-
••
No
Yea
No
No
Yea
--
-

Yea
-
••

No
-
-
-
••
-

No
•-

Yea
--

Yea
-
No
-
-
--
-

No
Yea
Yea
-
-
-
-
No
Yea
No
-

Yea
No
Yea

Paaa
EN/BK?

No
No

Yes
No
Yes
Yea
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
No
No
No
Yea
No
No
No

No
Yea
No
No
No
No
No
No
Yea
No
Yea
No
No
Yes
No

Claae 1

TACO Tier 1 Soil-
to-greundwater

(SOW)
Concentration

1.00E+00
1.00E+01

NA
NA
NA
NA

2.10E+00
1.60E+02
2.00E-02
1.30E+02
3.00E-02
1.20E+04

NA
NA

4.00E+00
NA

1.20E+01
ND

9.80E+02
1.50E+OZ
6.20E+03
2.00E+00

NA
NA
NA

1.60E+01
3.20E+01
5.00E-01
1.00E+01

NA
2.90E+01
1.50E+03
8.00E+00
B.OOE+00
4.20E+03
4.90E+01
2.20E+01
5.20E+00

NA
1.00E+00
4.00E+01

NA
5.90E+04

la
Mair>SQW?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
Yea
No
No
Yea
No
No

COPC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yea
No
No

Reason

<SGW
<SGW

EN
NA
EN
<BK

<SQW
<SGW
<SQW

>SGW
<SGW
<SGW

EN
EN

<SGW
NA

<SGW
<SGW
<SGW
<SGW
<SQW
<SGW

NA
NA
<BK

<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SOW

>SGW
EN

<SGW
>SQW

<BK
<SQW

^^ Noven_^_" 1 . 2002
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B*̂ Rll-1

Table G-1
Tier 1 ClassTCKll-to-Groundwater TACO Screen
Saugel Area 1 - Creek Bottom Soil*
Human Health Risk Assessment

ENSR (

data 1 eeiMn - Ualng pH apaclfle valuea tor Inoryanlea Mid lonlzable organlca.

Are.

CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSD
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE

CAS*

75-99-0
319-86-8
1918-00-9
120-36-5
60-57-1

1031-07-8
206-44-0
5103-74-2
193-39-5

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
72-43-5
754)0-2

743946-7
7440-02-0
87-86-5
85-01-8

7440-09-7
129-00-0

7782-49-2
7440-22-4
7440-23-5
7440-31-5
108-88-3

1336-36-3
7440-62-2
7440-66-6
106-46-7
1746-01-6
94-75-7
78-93-3
72-54-8
72-55-9
50-29-3
67-64-1
319-84-6
5103-71-9
7429-90-5
120-12-7

7440-36-0

Constituent

Dalapon
delta-BHC
Dlcamba
Dlchlorprop
Dleldrln
Endosulfan sulfate
Fluoranthene
gamma-Chlordane
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
MejMioxycihlof
U^MwĴ MkA «^*bMfc f̂tHwiymw vnunuv
MolybrJejiun)
fc|l«Jii»lNKSKei

Pentachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Sodium
Tin
[Toluene
Total PCBs
Vanadium
Zinc
1 ,4-Dichlorobenzene
2.3.7.8-TCDD-TEQ
2,4-D
2-Butanone (MEK)
4,4'-DDD
4.4--DDE
4.4--DDT
Acetone
alpha-BHC
alpha-Chlordane
Aluminum
Anthracene
Antimony

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kjL
mg^cQ
mg/kg
—.j-ji..-mgncg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg_
mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

1 :6 :6
4 : 5 : 6
1:1:6
1:1 :6
5 :6 :6
1:2:6
4:6:6
2 :6 :6
2:6:6
6:6 :6
6 :6 :6
6:6 :6
6:6:6
6:6:
3:4:
4:4:
2:6:
6:6:
5:6:6
2 : 4 : 6
6:6 :6
3 :6 :6
1 : 5 : 6
1:6:6
6 : 6 : 6
2 :6 :6
1:1 :6
5 :6 :6
6 : 6 : 6
6 :6 :6

1 :17: 17
14:17:17
2:17:17
5:5:17
2:17:17
6:15:17
7:17:17
9:17:17
1:15:17
1 :17:17
17:17:17
1:1:17

3:17:17

Average
(Avg)

4.75E-02
8.24E-04
1.80E-03
2.10E-02
1.27E-01
7.10E-03
1.31E-01
1.55E-02
1.30E-01
1.72E+04
9.B2E+01
3.77E+03
1.37E+02
^38E-01
2.47E-02
2.68E-03
2J3E+00
2.87E+02
6.90E-03
1.01E-01
1.80E+03
1.32E-01
1.27E+00
8.25E-01
1.75E+02
5.23E+00
2.90E-03
4.92E-01
3.15E+01
4.10E+03
1.30E-01

Maximum
Detected

Concentration
(M»x)

5.00E-02
1.90E-03
1.80E-03
2.10E-02
6.90E-01
9.50E-03
1.90E-01
6.70E-02
1.80E-01
2.00E+04
2.80E+02
5.00E+03
1.90E+02
7.10E-01
6.20E-02
3.20E-03
7.00E+00
5.30E+02
1.30E-02
1.20E-01
2.10E+03
1.60E-01
2.80E+00
1.50E+00
3.30E+02
1.10E+01
2.90E-03
2.44E+00
3.60E+01
8.20E+03
2.30E-01

3.06E-05 1.05E-04
8.34E-03
1.06E-02
6.19E-03
2.06E-03
4.53E-03
3.78E-02
4.21 E-04
2.31 E-03
9.97E+03
5.00E-02
1.43E+00

3.50E-02
1.40E-02
4.70E-02
7.20E-03
1.70E-02
7.30E-02
1.30E-03
8.70E-03
1.40E+04
5.00E-02
4.70E+00

Eatantlal
Nutrient
(EN)T

No
No

No
No

No
No
No

No

No
Yes

No
Yea

No

No

No

No
No

No
No

No
Ves
No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
No

No

Sediment
Background (BK)

Concentration

ND

NO

ND

ND

ND
ND

ND

ND
ND

4.13E+04
4.38E+01
1.03E+04
1.42E+03
9.006-02

ND

ND

8.90E-01
4.28E+01

NC

ND
4.20E+03

ND

ND

ND

ND

ND

ND
ND

6.98E+01
1.66E+02

ND

1.24E-05
2.03E-02
4.ME-02

ND

ND

NO
1.56E-01

ND

ND
2.90E+04

ND

2.75E+00

la
Max>BK7

-

-

-
-

-

•-

-

-

-

No
Ye«

No

No

Yee
-
-

Ye*
Yea
-
-

No
--

-

--

.-

-

-

-•

No

Ya«
-

Yaa

Yea

No

-

-

-

No

-

-

No
-

Yaa

Paia
EN/BK?

No

No

No

No

No

No
No

No

No

Yes
No

Yes

Yes
No

No

NO

No

No

No

No
Yes

No
No

No

Yes

No

No

No

Yes

No

No

No

No

Yea

No

No

No

Yes

No

No

Yes
No

No

Claaa 1

TACO Tier 1 Soil-
to*Qroun<twttof

(SOW)
Concentration

e.soE-01
5.00E-04

NA

NA

4.00E-03
1.80E+01
4.30E+03
1.00E+01
t.40E+01

NA
NA

NA

NA

8.90E-01
1.00E+02
2.00E-02

NA
1.00E+02
4.00E-02
1.20E+04

NA

4.20E+03
6.30E+00
4.40E+00

NA

NA

1.20E+01
ND

9.80E-f02
8.10E+03
2.00E+00

NA

1.SOE+00
NA

1.80E+01
S.40E+01
3.20E+01
1.60E+01
6.00E-04
1.00E+01

NA
1.20E+04
5.00E+00

It
M«x>saw?

No

Yes

No

No

Yes

No

No

No
No

No
No
No

No

No

No

No

No

Yea

No

No
No
No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

Yea

No

No

No

No

COPCT

No

Yes

No

No

Yes

No

No
No

No

No

No

No

No

No
No

No

No

Ye*
No

No
No

No
No

No

No

No
No

No

No

Yes

No

No

No

No

No

No

No

No

Yes

No

No
No

No

Reason

<SQW
>SOW

NA

NA

>SQW
<SGW
<SGW
<SQW
<SOW

EN

NA
EN

<BK
<SOW
<SQW
<SQW

NA

>8QW
<SQW
<SQW

EN

<SGW
<SGW
<SGW

EN

NA
<SGW
<SGW
<SGW

>SGW
<SGW

NA

<SGW
<BK

<SGW
<SGW
<SGW
<SGW

>SOW
<SQW
<BK

<SGW
<SGW

J:\SohJtla-8105\SA1-SED\Screenlng May 2002^63 sod to groundwater screen Class 1.xls\Q1
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Table G-1
Tier 1 Class I Soll-to-Groundwater TACO Screen
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

Class I screen > Using pH specific value* for Inorganic* »nd lonlzable organic*.

ENSR International
Page 6 of 10

Arai

CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE

CAS*

7440-38-2
7440-39-3
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
7440-41-7
117-81-7

7440-43-9
7440-70-2
108-90-7

7440-47-3
218-01-9

7440-48-4
7440-50-8
84-74-2
53-70-3

1918-00-9
60-57-1
959-98-8

33213-65-9
1031-07-8
100-41-4
206-44-0
5103-74-2
1024-57-3
193-39-5

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
72-43-5
75-09-2

7439-98-7
7440-02-0
87-86-5
85-01-8

7440-09-7
129-00-0

7440-22-4

7440-23-5

Constituent

Arsenic
Barium
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranlhene
Beryllium
Bls(2-ethylhexyl)phthalate
Cadmium
Calcium
Chlorobenzene
Chromium
Chrysene
Cobalt
Copper
di-n-Butylphthalate
Dlbenzo(a,h)anlhracene
Dicamba
Dieldrin

Endosultan 1
Endosullan II
Endosulfan sulfate

Elhylbenzene
Fluoranthene
gamma-Chlordane
Heptachlorepoxlde
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Methylene chloride
Molybdenum
Nickel
Pentachlorophenol
Phenanthrene
Potassium
Pyrene
Silver
Sodium

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

nig/kg^
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency of
Detection

16: 17:17
17: 17:17
3: 17: 17
3: 17:17
4: 17: 17
3: 17:17
3:17:17
17: 17: 17

1 : 1 :17
17: 17: 17
17: 17: 17
12:17:17
17: 17: 17
4: 17: 17
17: 17: 17
17: 17:17

1 : 1 :17
1 : 17: 17
1:1:17

13: 17:17
3:3 : 17
1 :1:17

2: 17: 17
1 : 17:17
4: 17: 17
2:16:17
5:5: 17
2: 17:17
17: 17: 17
17: 17: 17
17: 17: 17
17: 17: 17
17:17:17
3:3:17
3:6: 17
2:17:17
17:17:17
7: 17:17
4: 17:17
17:17:17
3: 17:17
3: 17:17
17: 17:17

Average
<*vg)

8.08E+00
2.52E+02
1.26E-01
8.97E-02
1.41E-01
1.35E-01
1.35E-01
7.44E-01
7.70E-02
1.42E+01
8.02E+03
2.33E-02
4.73E+01
1.32E-01
8.08E+00
4.25E+02
7.40E-02
6.93E-02
2.50E-03
5.49E-03
1.43E-04
6.60E-04
3.56E-03
3.64E-03
1.63E-01
1.66E-03
4.34E-04
1.38E-01
1.78E+04
7.85E+01
4.51 E+03
1.73E402
4.06E-01
7.20E-04
2.78E-03
3.84E-01
1.81E+02
1.13E-02
1.26E-01
2.07E+03
1.48E-01
1.20E+00
2.41 E+02

Maximum
Detected

Concentration
(Max)

2.00E+01
6.40E+02
2.60E-01
4.20E-01
5.10E-01
3.50E-01
3.70E-01
1.10E+00
7.70E-02
3.80E+01
1.30E+04
2.10E-01
1.70E+02
3.70E-01
1.30E+01
4.30E+03
7.40E-02
1.40E-01
2.50E-03
3.40E-02
1.70E-04
6.60E-04
1.60E-02
4.90E-03
7.10E-01
5.50E-03
5.90E-04
3.50E-01
2.70E+04
4.00E+02
6.90E+03
3.00E+02
1.60E+00
8.90E-04
3.25E-03
1.50E+00
6.00E+02
3.30E-02
2.90E-01
2.90E+03
4.80E-01
9.80E+00
3.90E+02

Etaential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Yes
No
No
No
No
No
No
No
No
Yes
No
No
Yes

Sediment
Background (BK)

Concentration

1.44E+01
4.13E+02

NO
NO
NO
NO
NO

1.66E+00
ND

8.30E-01
2.70E+O4

ND
4.00E+01

ND
1.72E+01
3.80E+01

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

4.13E+04
4.38E+01
1.03E+04
1.42E+03
9.60E-02

ND
ND

8.90E-01
4.28E+01

NC
ND

4.20E+03
ND
ND
ND

1*
Max>BK?

Yes
Yes
-
-
-
-
--
No
--

Ye*
No
--

Yes
-

No
Yes
-
-
-
-
-
-
-
-
-
--
-
-

No
Yes
No
No
Yt*
-
-

Yes
Ye*
-
«
No
-
-

--

Pan
EN/BK?

No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Yes
Yes
No
No
No
No
No
No
No
Yes
No
No
Yes

Claaa 1

TACO Tier ISoH-
to-groundwater

(SOW)
Concentration

2.90E+01
1.60E+03
2.00E+00
8.00E+00
6.00E+00
4.20E+03
4.90E+01
6.30E+01
3.60E+03
7.SOE+00

NA
1.00E+00
3.80E+01
1 .60E+02

NA
1.30E+OS
2.30E+03
2.00E400

NA
4.00E-03
1.80E+01
1.80E*01
1.80E+01
1.30E+01
4.30E+03
1.00E+01
7.CXJE-01
1.40E+01

NA
NA
NA
NA

2.10E+00
1.60E+02
2.00E-02

NA
1.30E+02
3.00E-02
1.20E+04

NA
4.20E+03
8.60E+00

NA

1*
MaioSQW?

No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
No

COPCT

No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

No
No
No

No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
No

Reason

<sow
<SGW
<SQW
<SQW
<SGW
<SQW
<SGW
<SGW
<SGW

>SQW
EN

<SGW
>SGW

<SQW
<BK

<SGW
<SGW
<SQW

NA
>SGW

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK

<SGW
<SQW
<SOW

NA
>SGW
>SGW

<SGW
EN

<SQW
>SGW

EN

Nove
J:\Solutla-61 SEDNScreenlng May 2002XCBS sod to groundwater screen Class 1 .xts\G1



SS^RII-
Table G-1
Tier 1 ClaMTCSlMo-Groundwater TACO Screen
Sauget Area 1 - Creak Bottom Soils
Human Health Risk Assessment

ENSRI ilonal
of 10

Claet 1 screen - Using pH (pacific values (or Inorganic* and tonliabte organlct.

Area

CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSE
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF

CASt

7440-28-0
7440-31-5
108-88-3
1336-36-3
7440-62-2
7440-66-8
79-34-5
79-00-5
107-06-2
106-46-7
1746-01-8
94-75-7
78-93-3
72-55-0
50-29-3
674+1
30940-2
5103-71-9
7429-90-5
7440-36-0
7440-38-2
7440-39-3
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9

7440-41-7
319-85-7
117-81-7
75-27-4
75-25-2

7440-43-9
7440-70-2
108-90-7

7440-47-3
218-01-9

7440-48-4
7440-50-8
57-12-5
124-48-1
1918-00-9
60-57-1

Constituent

Thallium
Tin
Toluene
Total PCBs
Vanadium
Zinc
1 , 1 .2,2-Telrachloroelhane
1 ,1 ,2-Trichloroethane
1 ,2-Dlchloroelhane
1 ,4-Dlchlorobenzene
2,3.7.8-TCDD-TEQ
2,4-D
2-Bulanone (MEK)
4.4M3OE
4.4--DOT
Acatona
Akjrin
alpna-Chtordan*
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Benzo(g,h.l)perylene
Benzo(k)lluoranlhene
Beryllium
beta-BHC
Bls(2-ethylhexyl)phthalate
Bromodichlorornethane
Bromoform
Cadmium
Calcium
Chlorobenzene
Chromium
Chrysene
Cobalt
Copper
Cyanide
Dlbromochloromethane
Dlcamba
Dleldrln

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg
mg/kg
mgAg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/k{L
mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

1 :16: 17
3:17:17
3:17: 17
10:17: 17
17:17:17
17: 17: 17
1 : 16: 16
1 : 16: 16
1 1 : 16
1 1:16

J6 16:16
3:16:16
7:8:16
4:4:15
3:15:15
7:16:18
1 : 1 : 19
2:15:16
16:16:16
2:3 :16

15:16: 16
16:16: 16
4 : 4 : 16

5:16: 16
5:16:16
5:15: 16
4:15: 16
13:16: 16
1 : 18 : 18
4:6 : 16
1:1:16
1:2:16

15:16:16
16:16:16
3:16:16
16:16:16
5:16:16
16:16:18
16:16: 16
2:16: 16
1:1:16
4:4 :16

9:16: 16

Average
(Avg)

6.61 E-01
5.60E+00
3.70E-03
1.87E-01
2.95E+01
1.92E+03
3.91 E-03
3.67E-03
2.10E-03
9.40E-02

Maximum
Detected

Concentration
(Me»)

8.80E-01
3.10E+01
4.45E-03
1.25E+00
3.90E+01
5.90E+03
1.00E-02
6.10E-03
2.10E-03
9.40E-02

8.91 E-05 7.69E-04
7.00E-03
1.03E-02
1.01 E-03
3.42E-03
4.22E-02
2JO&04
1.97E-03
8.86E+03
6.27E-01
9.71 E+00
2.19E+02
6.23E-02
6.95E-02
1.14E-01
1.07E-01
1.10E-01
6.10E-01
8.21E-04
9.06E-02
1.30E-03
2.95E-03
2.03E+01
9.80E+03
4.41 E-03
1.68E+01
1.08E-01
8.84E+00
1.20E+02
6.56E-01
2.00E-03
4.09E-03
2.30E-03

2.63E-02
1.40E-02
1.60E-03
7.50E-03
6.40E-02
2JOE-04
4.10E-03
1.20E+04
6.60E-01
1.90E+01
3.30E+02
9.20E-02
1.90E-01
1.80E-01
1.30E-01
1.30E-01
8.90E-01
3.90E-03
1.10E-01
1.30E-03
3.00E-03
5.70E+01
1.70E+04
1.40E-02
2.90E+01
1.40E-01
1.30E+01
5.05E+02
4.57E+00
2.00E-03
6.25E-03
8.20E-03

Essential
Nutrient

<EN)7

No
No

No

No
No
No
No
No

No

No
No
No

No

No
NO

No

No

No
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yet
No

No

No

No

No

No

No

No

No

Sediment
Background (BK)

Concentration

NO

NO

NO

ND
6.98E+01
1.66E+02

ND
ND

ND

ND

1.24 E-05
2.03E-02
4.99E-02

ND
ND

1.ME-01

ND

NO
2.90E+04

2.75E+00

1.44E+01
4.13E+02

ND

ND

ND

NO

ND

1.56E+00
ND

ND

ND

ND

8.30E-01

2.70E+04
ND

4.00E+01
ND

1.72E+01

3.80E+01
ND

ND

NO

ND

la
Max>BK7

-

•-

-

-
No

Yes

-
-

-

-

Yee

Yea

No

-
-

No
-
-

No

No

Yes

No

-

•-

-
•-

-

No
-

••

-

-

Yes

No
-

No

•-

No

Yet
-•
--
•-
-

Past
EN/BKT

No

No

No

No
Yes
No
No

No

No

No

No
No

Yet

No
No

Yea
No
No
Yes
Yea
No
Yes
No
No
No
No
No
Yes
No
No
No
No

No

Yet

No
Yes

No

Yes

No

No

No

No
No

Claaa 1

TACO Tier 1 Soil-
to-groundwater

(SOW)
Concentration

2.80E+00
NA

1.20E+01
ND

9.80E+02
6.20E+03
3.00E-03
2.00E-02
2.00E-02
2.00E*00

NA

1.50E+00
NA

5.40E+01
9.20E401
i.aoe+01
6.00E-01
i.ooe+oi

NA

S.OOE+00

2.90E+01
1.70E+03

2.ooe*oo
8.00E+00

5.00E+00
4.20E403

4.90E401

1.40E+02
5.00E-04

3.60E+03

6.00E-01

8.00E-01

1.10E+01

NA

1.00E+00
360E+01
1.60E+02

NA

2.00E+05

4.00E*01
4.00E-01

NA

4.00E-03

It
Max>SQW?

No

No

No
No
No

No
Yes

No
No

No

No
No
No

No
No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No
No

No

No

No

No
No

No

No
Yes

COPC?

No

No

No

No
No

No
Yes

No

No

No

No
No

No
No

No

No

No

No

No
No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No
No

No

No

No

No

No

No

No

Yes

Reaaon

<SGW
NA

<SGW
<SQW
<SQW
<sow

>SQW
<SQW

<SQW

<SGW
NA

<SGW

<BK

<SQW
<SOW

<8QW

<SQW
<8QW
<BK

<SQW
<SGW
<SQW
<SGW

<SGW

<SGW

<SGW

<SGW

<SGW
>SGW

<SGW

<SGW

<SQW

>SQW
EN

<SGW
<SQW
<SGW

<BK

<SGW
<SGW

<SGW
NA

>SQW

J:\Solulta-8105\SA1-SED\Scfeenlnc; Max 2002\CBS so* to oroundwater screen Class 1.xta\Q1
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Table G-1
Tier 1 Claea I Soll-to-Groundwater TACO Screen
Sauget Area 1 - Creek Bottom Soil*
Human Health Rlak Assessment

ENSR International
Page 6 of 10

Clif * 1 screen - Using pH specific vilins lor Inorganics and lonlzable organic*.

Area

CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
CBS-CSF
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM

CASf

1031-07-8
206-44-0
5103-74-2
87-68-3
193-39-5

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7085-19-0
7439-97-6
75-09-2

7439-98-7
7440-02-0
87-86-5
85-01-8

7440-09-7
129-00-0

7782-49-2
7440-22-4
7440-23-5
7440-31-5
108-88-3
1336-36-3
7440-62-2
1330-20-7
7440-66-6
120-82-1
95-50-1
106-46-7
1746-01-6
93-76-5
94-82-6
78-93-3
72-55-9
50-29-3
106-47-8
83-32-9
67-64-1
319-84-6
7429-90-5
120-12-7

7440-36-0

Constituent

Endosulfan sullale
Fluoranthene
gamma-Chlordane
Hexachlorobutadlene
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Methylene chloride
Molybdenum
Nickel
Pentachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Sodium
Tin
Toluene
Total PCBs
Vanadium
Xylenes (total)
Zinc
1 ,2,4-Trlchlorobenzene
1 ,2-Dlchlorobenzene
1 ,4-Dlchlorobenzene
2.3,7,8-TCDD-TEQ
2,4,5-T
2.4-DB
2-Butanone (MEK)
4.4'-DDE
4.4'-DDT
4-Chloroanlllne
Acenaphlhene
Acetone
alpha-BHC
Aluminum
Anthracene
Antimony

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kL
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg^

mg/k(L
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency of
Detection

1 : 10: 16
5: 16:16
6: 16: 16
1 :1:16
2 :5 : 16

16: 16:16
16: 16: 16
16: 16: 16
16: 16: 16
1 : 16:16
16: 16:16
4: 15: 16
2:16:16
16: 16:16
8: 16: 16
4 :4 :16

16: 16:16
2: 16: 16
1 : 15: 16
1:16:16
15: 16: 16
1 :16:16
8: 16:16
7:16:16
16: 16: 16
1 : 15:16
16:16:16

2 :5 :9
1 :5 :9
3:9:9
9 :9 :9
1:1:9
2 :9 :9
9:9:9
1 :7:9
5:9:9
1:1:9
2 :2 :9
8:9:9
1 :5:9
9 :9 :9
2 :6 :9
5 :9 :9

Average
(Avg)

2.73E-03
1.12E-01
1.52E-03
6.10E-02
1.06E-01
1.93E+04
5.81 E+01
5.27E+03
3.35E+02
1.46E+00
1.91E-01
3.26E-03
5.90E-01
1.67E+02
9.11E-03
5.93E-02
1.59E+03
1.21E-01
6.89E-01
8.65E-01
1.38E+02
3.77E+00
4.31 E-03
6.75E-02
2.57E+01
3.39E-03
2.24E+03
1.04E-01
1.29E-01
9.78E-01

Maximum
Detected

Ceneentratten
(Max)

4.30E-03
1.70E-01
3.80E-03
6.10E-02
1.10E-01
4.10E+04
4.50E+02
B.20E+03
8.90E+02
2.30E+00
8.20E-01
4.30E-03
2.20E+00
6.30E+02
2.40E-02
9.80E-02
2.30E+03
1.60E-01
1.80E+00
7.90E-01
2.90E+02
1.70E+01
7.70E-03
3.57E-01
3.40E+01
4.05E-03
1.50E+04
1.60E-01
2.10E-01
4.10E+00

9.59E-04 5.23E-03
1.80E-03
1.72E-02
5.01 E-02
1.67E-02
2.17E-01
1.00E-01
6.25E-02
2.07E-01
1.48E-03
3.87E+03
1.24E-01
2.91 E+00

1.80E-03
5.20E-02
1.00E-01
3.50E-02
1.30E+00
1.00E-01
8.60E-02
5.65E-01
2.30E-03
7.50E+03
2.30E-01
6.80E+00

Essential
Nutrient
(EN)?

No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Sediment
Background (BK)

Concentration

NO
ND
NO
NO
ND

4.13E+04

4.38E+01
1.03E+04

1.42E+03
ND

9.60E-02
ND

8.90E-01

4.28E+01

NC
ND

4.20E+03
ND
ND
ND
ND
ND
ND
ND

6.98E+01

ND
1.68E+02

ND
ND
ND

1.24E-OS
ND
ND

4.09E-02

ND
ND
ND
ND

1.S6E-01
ND

2.90E+04

ND
2.75E+00

la
MmoBK?

--
-
--
••
-

No
Yes
No
No
--

Yes
••

Yes
Yes
-
-

No
-
--
•-
-
--
•-
--

No
-

Yes
-
-
-

Yes
-
-

Yes
-
«
-
-

Yes
-
No
•-

Yes

Pass
EN/BK?

No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Class 1

TACO Tier 1 Soll-
to-groundwater

(SOW)
Concentration

1.80E+01

4.30E+03
1.00E+01
2.00E+00

1.40E+01
NA
NA
NA
NA
NA

3.30E+00

2.00E-02
NA

1.80E+02
2.00E-02
1.20E+O4

NA
4.20E+03
4.50E+00

1.30E+01
NA
NA

1.20E+01
ND

0.80E+02

1.50E+02

7.50E+03
6.00E+00

1. TOE +01

2.00E+00
NA
NA
NA
NA

S.40E+01
3.2OE+01
7.00E-01
5.70E+02
1.60E+01
5.00E-04

NA
1.20E+04

S.OOEtOO

Is
MaoSQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes

COPC7

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes

Reason

<SGW
<SQW
<SQW
<SQW
<SQW

EN
NA
EN
<BK
NA

<SGW
<SGW

NA
>SGW
>SGW

<SGW
EN

<SGW

<SGW

<SGW

EN
NA

<SGW
<SGW

<SGW

<SGW

>SGW
<SGW
<SGW

>SGW

NA
NA
NA
NA

<SGW

<SGW
<SQW
<SOW
<SQW

>SGW
<BK

<SGW

>SGW

J:\SoKitla-6 SEDVScreenlng May 2002SCBS soil to groundwater screen Class 1.xls\G1
1,2002



issTColl-
Table G-1'
Tier 1 ClassTSoll-to-Groundwater TACO Screen
Sauget Are* 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR Ilonal
of 10

ClMt I screen - Uslnn oH soeclflc values for Inorganics and lonluble organlct.

Are*

SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM

CAS*

7440-38-2
7440-39-3
71-43-2
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9

7440-41-7
117-81-7

7440-43-9
7440-70-2
86-744
75-1 5-0
108-90-7

7440-47-3
218-01-0
7440-48-4
7440-50-8
57-12-5
53-70-3
132-64-9
1918-00-9
120-36-5

7421-93-4
100-41-4
206-44-0
86-73-7
58-89-9
76-44-8

1024-57-3
193-39-5

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7085-19-0
7439-97-6
7439-98-7
86-30-6
91-20-3

7440-02-0
87-86-5

Conilltuent

Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzo(k)lluoranlhene
Beryllium
Bis(2-ethy1hexy1)phthalate
Cadmium
Calcium
Carbazote
Carbon dsuNkJe
Chtorobenzene
GtWHTmint

Chrysene
Cobalt
Copper
Cyanide
Dibenzo(a,h)anthracene
Dibenzoluran
Dlcamba
Dlchlorprop
Endrln aldehyde
Ethyl benzene
Fluoranthene
Fluorene
gamma-BHC (Llndane)̂
Heptachlor
Heptachlor epoxlde
lndeno(1 ,2,3-<xl)pyrene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Molybdenum
N-Nilrosodlphenytamlne
Naphthalene
Nickel
Pentachtorophenol

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgflcg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

9 :9 :9
9 :9 :9
4 :9 :9
8:9:9
5 : 8 : 9
5 : 7 : 9
5 : 6 : 9
4 :6 :9
9 :9 :9
4 :9 :9
9 :9 :9
9:9 :9
1:1:9
8:9:9
8:9:0
0:0:0
8:0:0
9:9:0
9 :9 :9

^2:9:9
2 : 5 : 9
1:1:9
2 : 2 : 9
1 : 1 : 9
6 :9 :9
4 : 9 : 9

L_8 :9:9
3 : 6 : 9
4 :4 :9
2 :9 :9
3 :9 :9
2 : 5 : 9
9 :9 :9
9:9 :9
9 :9 :9
9:9:9
1:9:9
9 :9 :9
3 : 9 : 9
1:6:9
2 :5 :9
9:9:0
9:9:0

Average
(Avg)

7.28E-fOO
4.51 E+02
B.35E-03
2.54E-01
2.14E-01
2.37E-01
1 .69E-01
1.29E-01
2.94E-01
4.78E-01
4.92E+00
7.54E+03
3.20E-02
2.34E-02
3.38E-01
1.85E401
2.99E-01
8.24E+00
1.44E+03
6.96E-01
8.06E-02
7.70E-02
2.95E-03
2.40E-02
1.16E-01
4.93E-03
5.08E-01
1.73E-01
2.85E-03
2.66E-02
1.08E-01
1.17E-01
1.05E+04
9.23E+01
3.28E+03
1.22E+02
2.04E+00
1.26E-01
6.96E-01
1.91E-01
1.07E-01
4.80E+02
6.37E-02

Maximum
Detected

Concentration
(Milt)

2.50E+01
1.80E+03
3.70E-02
7.20E-01
4.80E-01
6.10E-01
4.10E-01
3.40E-01
5.50E-01
1.13E+00
1.70E+01
1.60E+04
3.20E-02
7.95E-02
1.20E+00
5.50E+01
8.15E-01
2.35E+01
4.90E+03
9.90E-01
1.50E-01
7.70E-02
3.30E-03
2.40E-02
8.30E-01
1.10E-02
1.70E+00
4.90E-01
4.40E-03
1.60E-01
8.60E-01
1.70E-01
1.80E+04
2.70E+02
6.50E+03
3.60E+02
7.80E+00
3.00E-01
3.15E+00
6.00E-01
1.60E-01
1.50E+03
2.90E-01

Esaentlal
Nutrient

(EN)7

No

No

No
No

No

No
No
No

No
No

No

Yes

No

No

No

No

NO

No

No
No

No

No
No

No

No

No

No
No

NO

No

NO

No

Yes

No

Yes

No

No

No

No

No

No

No

No

Sediment
Background (BK)

Concentration

1.44E+01

4.13E+02

NO

ND

NO

ND

NO

ND

1.56E+00

ND

8.30E-01

2.70E+04

NO

ND

ND

4.00E+01

ND

1.72E+01

3.80E+01

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

4.13E+04

4.38E+01

1.03E+04

1.42E+03

NO

9.60E-02

B.80E-01

ND

ND

4.28E+01

NC

I*

MaioBK?

Yes

Yes

-

-

-

-

-

•-

No

--

Yes

No

-

-
-

Yes
-

Ye*

Yes
-.
-

-
-
--
-
-
-
-
-
-
~

No
Yes
No
No
-

Yes
Yes
-
-

Yes
-

Pats
EN/BK?

No
No

No

No

No

No
No
No

Yes

No

No

Yes
No
No
No
No
No
No
No

No

No

No
No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yea

No
No

No
No

No
No

No

Clsas 1

TACO Tier 1 Soll-
to-groundwater

(SOW)
Concentration

3.00E+01

1 .80E+03

3.00E-02

2.00E+00

B.OOE+00

5.00E+00

4.20E+03

4.90E*01

1.00E+03

3.60E+03

S.90E+01

NA

8.00E-01

3.20E+01

1.00E+00

1206+01

1.60C+02
NA

3.30E+05

4.00E+01

2.00E+00

NA

NA

NA

1.00E+00

1.30E+01

4.30E+03

5.60E+02

9.00E-03

2.30E+01

7.00E-01

1.40E+01

NA

NA

NA

NA

NA

6.40E+00

NA

1.00E+00

8.40E+01

7.00E+02

2.00E-02

Is

MaioSOWT

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Ye»
Yes

COPC?

No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yss
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes

RMSOH
<SGW

<SQW

>SQW

<SQW

<SGW

<SQW

<SOW

<SGW

<SGW

<SGW

<SGW

EN

<SGW

<SGW

>8QW

>SQW
<8GW

NA
<SQW
<SGW
<SGW

NA

NA

NA

<SQW

<SGW

<SGW

<SGW

<SGW

<SGW

>SGW

<SGW

EN

NA

EN

<BK

NA

<SGW

NA

<SGW

<SGW

>SGW

>SGW
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Table G-1
Tier 1 Class I Soll-to-Groundwater TACO Screen
Saugat Area 1 • Crack Bottom Soils
Human Health Risk Assessment

Cl»»» I screen • U>lng pH specific value* lor Inorganic* and lonlzabte organic*.

ENSR International
Page 10 of 10

AIM

SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM
SITEM

CAS*

85-01-8
7440-09-7
129-00-0

7440-22-4
7440-23-5
7440-31-5
108-88-3
1336-36-3
7440-62-2
1330-20-7
7440-66-6

Constituent

Phenanthrene
Potassium
Pyrene
Silver
Sodium
Tin
Toluene
Total PCBs
Vanadium
Xylenes (total)
Zinc

Unit*

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Frequency ol
Detection

7:9:9
9:9:9
3 :9 :9
7 :9 :9
8 :9 :9
4 : 9 : 9
8 :9 :9
9:9:9
9:9:9
5 :9 :9
9:9:9

Average
<*vg)

4.16E-01
8.13E+02
6.36E-01
1.67E+00
1.22E+02
7.33E+00
1.01E-02
5.40E+00
1.32E+01
4.40E-02
3.09E+03

Maximum
Detected

(Mix)

1.40E+00
1.50E+03
1.70E+00
5.60E+00
2.80E+02
2.00E+01
4.20E-02
2.71 E+01
2.30E+01
1.60E-01
1.20E+04

ElMntlil
Ntttn t̂n
(EN)7

No
Yes
No
No
Yei
No
No
No
No
No
No

Sediment
Beckground (BK)

Concentration

ND
4.20E+03

NO
NO
ND
ND
ND
ND

6.98E+01
ND

1.68E+02

1*
M*M>BK7

••
No
-
-
-
-
•-
-

No
-

Yet

Pet*
EN/BK7

No
Yes
No
No
Ye*
No
No
No
Yes
No
No

Cl»s 1

TACO Tier (Sell-
to-0roun dwitor

(SOW)
Concentration

1.20E+04
NA

4.20E+03
3.90E+01

NA
NA

1.20E+01
NO

9.80E+O2
1.50E+02
1.60E+O4

1*
MaioSOW?

No
No
No
No
No
No
No
No
No
No
No

COPC7

No
No
No
No
No
No
No
No
No
No
No

Reason

<SQW
EN

<SQW
<SQW

EN
NA

<SQW
<SQW
<SGW
<SQW
<SQW

J:\SoluWs-6 .1 -SEDVScreenlng May 2002NCBS sod to groundwater screen Class 1 .xlsV01



Table G-l
Summary of TACO Tier 1 Class I RO Exceedances
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessement

ENSR In^Konal
PagBI of 1

Creek Segment Constituents

CS-B

1,2,4-Trichlorobenzene. 1,2-Dichlorobenzene, 1,4-Dlchlorobenzene. 2,4,6-Trlchlorophenol, 2,4-Dlchlorophenol. 4
Chloroanlllne, alpha-BHC, Arsenic. Benzene, beta-BHC. Cadmium, Carbazole, Chlorobenzene, Chromium, delta
BHC, Dieldrin, N-Nitrosodiphenylamlne, Nickel, Nitrobenzene, Pentachlorophenol, Silver, Tetrachloroethene,
Zinc

CS-C Cadmium, Chromium, delta-BHC, Dieldrin, Nickel

CS-D Cadmium. Chromium, deHa-BHC, DtekMn, Nickel, Zinc

CS-E alpha-BHC, Cadmium, Chromium. Dieldrin, Nickel, Pentachlorophenol, Sliver

CS-F 1,1,2,2-Tetrachloroethane, beta-BHC, Cadmium, Dieldrin, Nickel, Pentachlorophenol, Zinc

SlteM 1,4-Dlchlorobenzene, alpha-BHC, Antimony, Benzene, Chlorobenzene, Chromium, Heptachlor epoxlde, Nickel,
Pentachlorophenol

RO - Remediation Objective
SGW - Soll-to-Groundwater
TACO - Tiered Approach to Corrective Action Objectives

J:\\Solutia\SA1-SED\Comments\classi\Tables G2 to G5\G2
November 1,2002

Revision 1



Table G-3
TACO Tier 2 SOW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 2

Constituent Units FOD
CS-B
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trlchlorophenol
2,4-Dlchlorophenol
4-Chloroanlllne
alpha-BHC
Arsenic
Benzene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chromium
delta-BHC
Dieldrin
N-Nitrosodlphenytamlne
Nickel
Nitrobenzene
Pentachlorophenol
Silver
Tetrachloroethene
Zinc
cs-c
Cadmium
Chromium
delta-BHC
Dieldrin
Nickel

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

6 : 49 : 49
6 : 49 : 49
7 : 49 : 49
5 : 49 : 49
5 : 49 : 49
5 : 49 : 49
9 : 44 : 49

49 49 49
19 49 49
10 46 49
46 49 49
1 : 49 : 49

38 49 49
49 49 49
2 : 44 : 49
8 : 47 : 49
4 : 49 : 49
49 : 49 : 49
2 : 49 : 49
37 : 49 : 49
10 : 49 : 49
3 : 48 : 49
49 : 49 : 49

9 : 9 : 9
9:9:9
3 :6 :9
8 :9 :9
9 :9 :9

Maximum Exposure
Detected Point

Concentration Concentration
(Max) (EPC) Average (Avg)

8.00E-f01
5.30E+01
5.50E+00
4.30E+00
6.60E+00
1.10E+01
2.90E-03
4.40E+01
1.80E-01
7.70E-03
5.40E+01
6.20E-01
9.70E-I-00
1.80E+02
4.10E-03
4.90E-02
1.20E*00
6.30E+02
5.20E-01
4.40E+01
9.00E+00
7.00E-02
1.05E+04

2.40E+01
1.10E+02
9.90E-04
1.10E-02
5.70E+02

4.90E-01
4.80E-01
2.70E-01
1.15E-01
2.07E-01
5.14E-01
7.00E-04
1.14E+01
6.80E-03
1.50E-03
2.60E+01
1.33E-01
1.39E+00
9.03E+01
6.00E-03
8.90E-03
1.41E-01
2.28E+02
1.32E-01
2.65E-01
8.06E-01
5.10E-03
6.16E+03

1.74E+01
5.83E+01
1.00E-03
1.10E-02
3.57E+02

2.28E+00
1.67E+00
2.93E-01
2.42E-04
2.69E-01
5.94E-01
5.85E-04
9.72E+00
8.31 E-03
1.25E-03
8.25E+00
1.28E-01
4.50E-01
5.13E+01
5.27E-04
7.72E-03
1.37E-01
1.92E+02
1.27E-01
9.87E-01
7.78E-01
5.27E-03
2.16E-I-03

1.33E+01
3.61 E+01
6.65E-04
4.76E-03
2.63E+02

TACO Tier 1
Class 1 Soil-to- Is Is
groundwater la Max>TI«r EPC>Tler 1 Avg>Tler 1

(SGW)RO 1SGW? SGW? SGW?

5.00E+00
1.70E+01
2.00E+00
1.50E-01
1.00E-4-00
7.00E-01
5.00E-04
2.90E+01
3.00E-02
5.00E-04
7.50E+00
6.00E-01
1.00E+00
3.80E+01
5.00E-04
4.00E-03
1.00E+00
1.30E+02
1.00E-01
3.00E-02
8.50E+00
6.00E-02
6.20E+03

7.50E+00
3.80E+01
5.00E-04
4.00E-03
1.30E+02

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
Yea

No
No
No
No
No |
No

TACO Tier 2
Class 1 Soil-to- Is Is
groundwater Max>Tler Avg>Tler2

(SGW) RO 2 SGW? SGW?

*99l8?P*tt!??¥f!ifPit

>y$frtfe !$*̂ idiSifB
T^MMJMiffirafe

V/t^Jjjej,\"!fSf\

t'ssy&tof'sp.
•tpiiSiliii.lilJf

:•$•?•$*•!#$£
trriSSiH®.
'̂ -yJî at

mSS^SSŝ ^asl̂ aSKSmSBES
fr^£^wm^w^mmx''x$SKv$

Yes 1.92E-03 Yes No |
No
No

|l̂ -:̂ ^^»^MU l̂ffPMIIPPKn

Eir,53&3@» ÎZEaVHBBB8l
Yes || 1.92E-03
Yes 3.74E+00
No l̂ eUQP^CflifflK
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No

Yes
No
Yes
Yes
Yes

ifflSJWiSilil̂ SWffl
9.16E+02
1.59E-03
7.01 E-03

WBJUiPPÎ iMffi
4.47E+02
7.48E-03
1.68E-02

BgBSJaBBiiBBEB

4.01 E+OO

llHIatfllttMliBP
2.18E-03
1.63E-02
4.80E+02

Yes
Yes

No |
Yes |

i;:-Î J:̂ PE£-̂

No
Yes
Yes

t&W^^Jff
Yes
Yes
Yes

JMfMUMtciM̂ M'

aiiiiK
nRR^Wtiiqî H!

Yes
JWRSKtSKBf

No
No
Yes

su
SF

m
m

No
No

Yea
*$PW$S8r'

No

Yes
Yes

?m
l^feg
SSBS3CSBW

T
i
r

Yes
'Sf$8ft)|trt8ft"

No
No
No
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Table G-3
TACO Tier 2 SOW RO Comparison
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 2 of 2

TACO Tier 2
Class I Soil-to- Is I*
groundwater Max>Tler Avg>Tler2

(SGW) RO 2 SOW? SOW?Constituent Units FOD

Maximum Exposure
Detected Point

Concentration Concentration
(Max) (EPC) Average (Avg)

TACO Tier 1
Class I Soil-to- Is Is
groundwater la Max>Tler EPC>Tler 1 Avg>Tler 1

(SGW) RO 1 SGW? SGW? SGW?

CS-D
Cadmium 6 :6 :6 4.00E+01 4.00E+01 1.98E+01 5.20E+00 Yes Yes Yes 3.87E-fOO Yes Yes

Chromium mg/kg 6:6 :6 5.70E+01 5.70E+01 4.93E+01 4.00E+01 Yes Yes Yes 9.47E+02 No No
delta-BHC 4 : 5 : 6 1.90E-03 1.90E-03 8.24E-04 5.00E-04 Yes Yes Yes 2.04 E-03 No No
Dleldrln mg/kg 5 :6 :6 6.90E-01 6.90E-01 1.27E-01 4.00E-03 Yes Yes Yes 1.53E-02 Yes Yes
Nickel
Zinc

mg/kg 6 : 6 : 6 5.30E+02 5.30E+02 2.87E+02 1.00E+02 Yes Yes Yes 4.62E+02 Yes No
mg/kg 6:6:6 8.20E+03 8.20E+03 4.10E+03 5.10E+03 Yes Yes No

CS-E
alpha-BHC
Cadmium

mg/kg 1 :15:17 1.30E-03 5.00E-03 4.21E-04 5.00E-04 Yes Yes No
mg/kn 17: 17:17 3.80E+01 2.31E+01 1.42E+01 7.50E+00 Yes Yes Yes 4.18E+00 Yes Yes

Chromium mg/kg 17: 17:17 1.70E+02 7.27E+01 4.73E+01 3.80E+01 Yes Yes Yes 1.02E+03 No No
Dleldrln mp/kg 13:17:17 3.40E-02 2.26E-02 5.49E-03 4.00E-03 Yes Yes Yes 1.53E-02 Yes No
Nickel
Pentachtorophenol
Silver
CS-F

mg/kg 17:17:17 6.00E+02 2.67E+02 1.81E+02 1.30E+02 Yes Yes Yes 5.00E+02 Yes No
mg/kg 7:17:17 3.30E-02 2.07E-02 1.13E-02 3.00E-02 Ye« Yes No
rngAa 3:17:17 9.80E+00 1.38E+00 1.20E+00 8.50E+00 Yes Yea No

1. mo/kg 1:16:16 1.00E-02 4.40E-03 3.91 E-03 3.00E-03 Yes Yes 9.59E-04 Yes Yes
beta-BHC mgAg, 3.90E-03 1.10E-03 8.21 E-04 5.00E-04 Yes Yes 2.22E-03 Yes _No_
Cadmium
Oieldrln
Nickel
Pentachlorophenol
Zinc

mpyVg 15:16:16 5.70E-KM 2.80E+01 2.03E+01 1.10E*01 Yes Yes Yes 7.31 E+00 Yes Yes
mg/kg 9 :16 :16 8.20E-03 3.70E-03 2.30E-03 4.00E-03 Yes Yea No
mg/kg 16:16:16 6.30E+02 3.29E+02 1.67E+02 1.80E+02 Yes Yes No
mg/kg 8:16:16 2.40E-02 1.17E-02 9.11 E-03 2.00E-02 Yes Yes No
mg/kg 16:16: 16 1.50E+04 5.37E+03 2.24E+03 7.50E+03 Yes Yes No

SiteM
1,4-Dlchlorobenzene mg/kg 3:9 :9 4.10E+00 4.10E+00 9.78E-01 2.00E+00 Yes Yes No
alpha-BHC mg/kg 1 :5 :9 2.30E-03 2.30E-03 1.48E-03 5.00E-04 Yes Yes Yes 1.53E-03 Yes No
Antimony mg/kg 5 :9 :9 6.80E+00 5.27E+00 2.91E-fOO 5.00E+00 Yes Yes
Benzene mg/kg 4 : 9 : 9 3.70E-02 1.77E-02 8.35E-03 3.00E-02 Yes Yes No
Chlorobenzene mg/kg 8:9:9 1.20E400 1.20E-4-00 3.38E-01 1.00E+00 Yes Yes No
Chromium mg/kg 9 : 9 : 9 5.50E+01 2.59E+01 1.85E+01 3.20E+01 Yes Yes No
Heplachlor epoxlde
Nickel
Pentachlorophenol

mg/kg 3:9 :9 8.60E-01 8.60E-01 1.08E-01 7.00E-01 Yes Yes No
mg/kg 9 :9 :9 1.50E+03 1.26E-f03 4.80E+02 7.00E+02 Yes Yes No
mg/kg 9:9 :9 2.90E-01 1.90E-01 6.37E-02 2.00E-02 Yes Yes Ye*

Notes:
FOD - Frequency of Detection.
RO - Remediation Objective.
TACO • Tiered Approach to Corrective Action Objectives.
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Table G-4
Field TOC and foe Data - Average foe Values for Each Creek Segment
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 3

Sample ID

CBS-CSB-TO-C1
CBS-CSB-T1-C1
CBS-CSB-T1-E1
CBS-CSB-T1-W1
CBS-CSB-T10-C1
CBS-CSB-T10-E1
CBS-CSB-T10-W1
CBS-CSB-T11-C1
CBS-CSB-T11-C1-D
CBS-CSB-T11-E1
CBS-CSB-T11-W1
CBS-CSB-T12-C1
CBS-CSB-T12-E1
CBS-CSB-T12-W1
CBS-CSB-T13-C1
CBS-CSB-T13-E1
CBS-CSB-T13-W1
CBS-CSB-T14-1
CBS-CSB-T15-1
CBS-CSB-T16-1
CBS-CSB-T17-C1
CBS-CSB-T17-E1
CBS-CSB-T17-E1D
CBS-CSB-T17-WI
CBS-CSB-T18-C1
CBS-CSB-T18-E1
CBS-CSB-T18-W1
CBS-CSB-T18-W1D
CBS-CSB-T2-C1
CBS-CSB-T2-E1
CBS-CSB-T2-W1
CBS-CSB-T3-C1
CBS-CSB-T3-E1
CBS-CSB-T3-W1
CBS-CSB-T4-C1
CBS-CSB-T4-E1
CBS-CSB-T4-W1
CBS-CSB-T5-C1
CBS-CSB-T5-E1
CBS-CSB-T5-W1
CBS-CSB-T6-C1
CBS-CSB-T6-C1-D
CBS-CSB-T6-E1
CBS-CSB-T6-W1
CBS-CSB-T7-C1
CBS-CSB-T7-E1
CBS-CSB-T7-W1
CBS-CSB-T8-C1
CBS-CSB-T8-E1
CBS-CSB-T8-W1
CBS-CSB-T9-C1
CBS-CSB-T9-E1
CBS-CSB-T9-W1
Average for CS-B

TOC (mg/kg)
CS-B

63000
16000
13000
10000
17000
14000
9400
17000
18000
12000
7600
17000
9400
11000
17000
9400
8500
11000
8800
14000
27000
28000
18000
21000
17000
8500
13000
13000
16000
16000
7300
23000
20000
6800
21000
13000
8000
17000
9400
8100
17000
18000
12000
15000
10000
14000
6600
4100
16000
8800
14000
11000
8300

foe

0.063
0.016
0.013
0.01

0.017
0.014
0.0094
0.017
0.018
0.012
0.0076
0.017
0.0094
0.011
0.017
0.0094
0.0085
0.011
0.0088
0.014
0.027
0.028
0.018
0.021
0.017
0.0085
0.013
0.013
0.016
0.016
0.0073
0.023
0.02

0.0068
0.021
0.013
0.008
0.017
0.0094
0.0081
0.017
0.018
0.012
0.015
0.01

0.014
0.0066
0.0041
0.016

0.0088
0.014
0.011
0.0083
0.0145
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Tabte G-4
Field TOC and foe Data - Average foe Values for Each Creek Segment
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 2 of 3

Sample ID TOC (mg/kg) foe

CS-C
CBS-CSC-T1-1
CBS-CSC-T2-1
CBS-CSC-T3-1
CBS-CSC-T4-1
CBS-CSC-T4-1-FD
CBS-CSC-T5-1
CBS-CSC-T6-1
CBS-CSC-T7-1
CBS-CSC-T8-1
CBS-CSC-T9-1
/Average tor CS-C

CS-D
CBS-CSD-T1-1
CBS-CSD-T2-1
CBS-CSD-T3-1
CBS-CSD-T4-1
CBS-CSD-T5-1
CBS-CSD-T6-1
Average for CS-D

CS-E
CBS-CSE-T1-1
CBS-CSE-T10-1
CBS-CSE-T11-1
CBS-CSE-T12-1
CBS-CSE-T13-2
CBS-CSE-T14-1
CBS-CSE-T15-1
CBS-CSE-T15-1-FD
CBS-CSE-T16-1
CBS-CSE-T17-1
CBS-CSE-T2-1
CBS-CSE-T3-1
CBS-CSE-T3-1-FD
CBS-CSE-T4-1
CBS-CSE-T5-1
CBS-CSE-T6-1
CBS-CSE-T7-1
CBS-CSE-T8-1
CBS-CSE-T9-1
Average for CS-E

12000
14000
24000
15000
16000
18000
33000
15000
23000
15000

16000
20000
13000
19000
11000
29000

12000
16000
15000
12000
23000
13000
6900
6900
50000
23000
9400
18000
13000
17000
9600
24000
17000
15000
15000

0.012
0.014
0.024
0.015
0.016
0.018
0.033
0.015
0.023
0.015
0.0185

0.016
0.02

0.013
0.019
0.011
0.029
0.0180

0.012
0.016
0.015
0.012
0.023
0.013
0.0069
0.0069
0.05
0.023
0.0094
0.018
0.013
0.017
0.0096
0.024
0.017
0.015
0.015

0.0166
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Table G-4
Field TOC and foe Data - Average foe Values for Each Creek Segment
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 3 of 3

Sample ID TOC (mg/kg) foe

CS-F
CBS-CSF-T1-1
CBS-CSF-T10-1
CBS-CSF-T11-1
CBS-CSF-T12-1
CBS-CSF-T13-1
CBS-CSF-T14-1
CBS-CSF-T15-1
CBS-CSF-T15-1-FD
CBS-CSF-T16-1
CBS-CSF-T2-1
CBS-CSF-T3-1
CBS-CSF-T4-1
CBS-CSF-T5-1
CBS-CSF-T6-1
CBS-CSF-T6-1-FD
CBS-CSF-T7-1
CBS-CSF-T8-1
CBS-CSF-T9-1
CBS-CSF-T9-1-FD
Average tor CS-F

SITEM
SED-M-S100-6
SED-M-S2 0-6
SED-M-S3-(0-6)
SED-M-S4-(0-6)
SED-M-S5 0-6
SED-M-S6-(0-6)
SED-M-S7-(0-6)
SED-M-S7-FD(0-6)
SED-M-S8 0-6
SED-M-S9-(0-6)
Average tor Site M

7900
3100
5200
2900
7500
12000
5300
1700
7800
15000
28000
8800
11000
11000
10000
6300
6600
8500
3700

46000
6000
13000
32000
8700
6100
29000
28000
14000
11000

0.0079
0.0031
0.0052
0.0029
0.0075
0.012
0.0053
0.0017
0.0078
0.015
0.028
0.0088
0.011
0.011
0.01

0.0063
0.0066
0.0085
0.0037
0.0055

0.046
0.006
0.013
0.032
0.0087
0.0061
0.029
0.028
0.014
0.011

0.0194
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Table G-5
TACO Class I Groundwater RO Comparison for Non-Fill Area Wells Downgradient of CS-B
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 1

Well (a)

AA-SW-S1

AA-SW-S2

AA-SW-S3

AA-GHL-S2

AA-GHL-S3

EEG-104

EEG-103

E EG- 105

EEG-111

SGW-S1

DW-MCDO

DW-SCHM

DW-SETT

DW-WRIG

SGW-2

Constituent (b)

None detected

None detected

None detected

None detected

None detected

Dieldrin

None detected

Pentachlorophenol

Pentachlorophenol

Dieldrin

None detected

None detected

None detected

Cadmium

None detected

Detected
Concentration

<ug/Lj

.

mm

mm

^m

mm

0.0026

— —

0.097

0.13

0.0032

mm

mm

mm

1

— »

TACO Class I
Groundwater
Criteria (ug/L)

„

„

_

m —

..

0.02

„

1

1

0.02

^—

„

__

5

__

Is Detected
Concentration Less

than Class 1
Groundwater Criteria?

None detected

None detected

None detected

None detected

None detected

Yes

None detected

Yes

Yes

Yes

None detected

None detected

None detected

Yes

None detected
Notes:
(a) - Wells identified as those downgradient of CS-B that are not directly located within Site G (see

Figure 3-2 of ENSR, 2001 , Attachment B of this Appendix),
(b) - Data are presented only for constituents exceeding the Tier 2 evaluation as identified in Table G-3

(1,1,2,2-tetrachloroethane, cadmium, dieldrin, nitrobenzene, and pentachlorophenol).
If constituent is not listed, it was not detected in the well.
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TABLE G-6
Comparison of Concentration of Constituents listed in Table G-2 to CS-B Concentrations
Sauget Area 1- Creek Bottom Soils
Human Health Risk Assessment

ENSR International
Page 1 of 2

Constituent
Chromium

delta-BHC

Dieldrin

Nickel

Zinc

alpha-BHC

Pentachlorophenol

Silver

beta-BHC

Concentration (mg/kg)

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

CS-B

180

90

51

0.0041

0.0006

0.0005

0.049

0.0089

0.0077

630

228

192

10450

6163

2161

0.0029

0.0007

0.0006

44

0.26

0.99

9

0.8

0.8

0.0077

0.0015

0.0013

cs-c
110

58

36

0.0010

0.0010

0.0007

0.0110

0.0110

0.0048

570

357

263

3400

2776

2137

<SGW

0.014

0.014

0.0061

<SGW

<SGW

CS-D

57

57

49

0.0019

0.0019

0.0008

0.69

0.69

0.124

530

530

287

8200

8200

4100

<SGW

0.013

0.013

0.0069

1.5

1.5

0.825

<SGW

CS-E

170

73

47

<SGW

0.034

0.0226

0.0055

600

267

181

5900

3115

1924

0.0013

0.0005

0.0004

0.0330

0.0207

0.0113

9.8

1.38

1.2

<SGW

CS-F

29

19

17

<SGW

0.0082

0.0023

0.0037

630

330

167

15000

5373

2238

<SGW

0.0240

0.0117

0.0091

0.79

0.69

0.665

0.0039

0.0011

0.0008

SiteM
55

26

19

<SGW

<SGW

1500

1261

480

12000

11561

3089

0.0023

0.0023

0.0015

0.29

0.19

0.064

5.6

4.61

1.67

<SGW

Notes

All concentrations less than In CS-B.

All concentrations less than In CS-B.

CS-D>CS-B. Not Industry-related.

All concentration less than in CS-B. Site M is
upgradient of EEG-105, AA-SW-S2, and AA-
SW-S3.

Maximum In CS-F Is greater than CS-B, but
EPC and Arithmetic Mean are about equal to
CS-B.

All concentrations less than In CS-B.

All concentrations less than in CS-B.

Concentrations are close. CS-E FOD=3:17,
CS-B FO0 10:49

All concentrations less than In CS-B. FOD =
1:16
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TABLE _
Comparison of Concentration of Constituents listed In Table G-2 to CS-B Concentrations
Sauget Area 1- Creek Bottom Soils
Human Health Risk Assessment

ENSR

Constituent

1.1,2.2-TCA

Cadmium

Concentration (mg/kg)

Maximum

EPC

Arithmetic Mean

Maximum

EPC

Arithmetic Mean

CS-B

<SGW

54

26

8.2

cs-c

<SGW

24

17.4

13.3

CS-D

<SGW

40

40

19.75

CS-E

<SGW

38

23.07

14.2

CS-F

0.01

0.0044

0.0039

57

28

20.3

Site M

<SGW

17

13.4

4.92

Notes

FOO = 1:16, one detect In whole creek.

All concentrations less than In CS-B.
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Sauget Area 1

HHRA - Creek Bottom Soils m,.;,*̂ .;.,,.!.;,—

ATTACHMENT A

Calculation of Dilution Factor

-SEPCoî ^ November 1,2002

Revision 1



Calculation of the Dilution Factor (OF)

I *L

K
I
d
I
L

hydraulic conductivity 0.16 em's
hydraulic gradient 0.001
mixing zone depth 98 It
Infiltration rate 0.3 nVyr
source length (stream width)

138 meters/day
0.001
29.87 meters

0.3 rrvyr

•Dead Creek Final Remedy Engineering
EvakiattorVFeasWmy Study Volume I. June
21,2002.'
Default TACO value

Segment
B
C
D
E
F
M

L (meters)1

15
13
14
12
5
98

DF
1.93
2.0*
1.98
2.15
3.75
1.14

1 • Stream width wa* averaged over stream length.
•Dead Creek Final Remedy Creek Bottom Soil
Engineering EvauMkxi/Cost Analysis Volume II,
June 21.200T

B. Summary Table of Input Parameters
' OwoH!* CLASS I (marl) Koe' Kd4

t.MJ lrtaiMiiia.fi.w.1
•abtJi&JUiV*•tptmnw
•MtevJttM*^Vmr̂ cf

eMMunt
*BaM««>maW«>Mcnrannim
dctte-BHC
dleldrln
nickel
nitrobenzene
penUcnloroprwnol
zinc

0.000095
0.00003
0.00003
0.005
0.1

0.00003
0.00002

0.1
0.0035
0.001

5

624
1230
2300

1900
21400

64.6
592

390
4778

2333

1731

* - TACO regulations. Appendix B Table E, except (or 1,1,2.2-tetrachloroethane, which Is Irom Region IX PROs.
GWob) lor beta-BHC and delta-BHC. assumed to be equal to alpha-BHC, as given In TACO guidance.
QWob) tor Chromhim Is for total Chromium, as given In TACO guidance.

9 - TACO regulations, Appendix C Table E, except tor beta-BHC and dstla-BHC, which are not reported
In the TACO regulations and so, were taken from the PA Act 2 guidance.

' • From Sauve, Hendershot, and Aden. 2000.
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matter-data table

C. Input values for Taco Equation

Remediation Objective (mg/kg) » Cw '()<« +((9W + e.'

For e. = 0, Remediation Otyective (mg/kg) = Cw *(«,, +(e«/p,,))

c..

e..

K«.

DF'OWobj

0 air fitted porosity for sand, assumed saturated.

0.32 water filled soil porosity.

1.8 dry soil bulk density for sand, TACO default for sand.

Koc * toe For organic*, fixed value for Inorganics.

Segment
B
C
D
E
F
M

foe*
0.0146
0.0185
0.0180
0.0166
0.0085
0.0104

' • foe was calculated from TOO field data,
foe wss BvorBQOd ovor 0ftCn slrsttni c^QfTwnt.
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Cw (Mgment F)» 0.0002 -OF segment F'Owob) tor chemical

p» . 1.8 dry toH bulk density for sand
K, . Koc'foe toll water partition coefficient
Koc • S24 organic partition coefficient for chemical

OtQfTMfli »OC rCfl

F 0.0085 4.478

a. - 0.32

M^Jflfrtuni AfnnlTWtte

Revised TACO Standard Detect pass? Mean pass?
Segment F 0.000959 1.00E-02 no 0.0039 no

ATTACHMENT A



elpne'BHC

Cw (Mgmenl B). 0.0001 -DF segment B'Qwobj tor chemical
Cw (segment M)> 0.0000 «DF segment M'Qwobj for chemlcsl

p, . 1.8 dry soil bulk density for sand
K< . Koc'foc son water partition coefficient
Koc- 2300 organic partition coefficient for chemical

Segment foe Kd
B 0.0145 33.372
M 0.0194 44.574

6. • 0.20 water Wed so* porosity

Maximum Arithmetic
Revised TACO Standard Detect pass? Mean pass?

Segment B 0.002 2.90E-03 no 6.85E-04 yes
Segment M 0.002 2.3OE-03 no 1.48E-03 yes

ATTAC^tfNT A



Cw (Mgmmt B). 0.0001 -OF segment B'Qwobf tor chemical
Cw (Mgnwnt F). 0.0001 -DF segment F'Qwobl tor chemical

pk. 1.( dry sod bulk density for sand
KI . Koc'toc so* witer partition coemctont
Koc » 2300 organic partition coefficient for chemical

Segment toe Kd
B 0.0145 33J72
F 0.0085 19.M7

O. • 0.20 water tilled soil porosity

Maximum Arithmetic
Revised TACO Standard Detect pass? Mean pass?

Segment B 0.0019 0.0077 no 125E-03 yes
Segment F 0.0022 0.0039 no 8.21 E-M yes

ATTACHMENT A



cadmium

Cw (segment B)»
Cw (segment C)«
Cw (MgiMnt D)»
Cw (segment E)»
Cw (segment F).

0.0096 -OF segment B'Qwobj lor chemical
0.0103 .OF segment C'Qwobl lor chemical
0.0099 -OF segment D'0wob| lor chemical
0.0107 -DF segment E'OwobJ for chemical
0.01*7 -DF segment F'Gwobj tor chemteil

1.1 dry soil bulk density lor sand
Koc foe soH Wtilof pBninon ixwfncwnl

390

e.-

Revised TACO Standard
Segment B 3.74
Segment C 4.01
Segment D 3.87
Segment E 4.18
Segment F 7.31

0.32 water Mted soR porostty

Maximum
Detect pass?

54 no
24 no
40 no
36 no
57 no

Arithmetic
Mesn pass?

6.25 no
13.28 no
19.75 no
U21 no
20.31 no

ATTAJtM ÎT /



Cw (segment B)>
Cw (segment 0)m
Cw (women! E).

Revised TACO Standard
Segment B 915.52
Segment D W».78
Segment E 1024.M

0.191* -OF segment B'Gwob) (or chemical
0.1M1 .OF segment D'Owobj tor chemical
0.2145 -DF Mgmvnf E'Owobf tor chemical

1.8 dry eol bo* densHy for Mod
Koc'foc aol wcter partHton coefficient

477«

0.32 water filed soH porosity

Maximum
Detect pasi?

160 yes
57 ye*

170 yes

Arithmetic
Mean

51.30
49.30
47.30

pass?
yes
yes
yes

ATTACHMENT A



detta-BHC

Cw (segment B)« 0.0001 -DF segment B'Gwobj for chemical
Cw (Mgmenl C>. 0.0001 -DF segment C'Qwob| for chemical
Cw (Moment D)= 0.0001 -OF segment D'Gwob) for chemical

Pk . 1.8 dry soH bulk density lor sand
Kj . Koc'loc (oN water partHlon coefficient
Koc « 1000 organic partHlon coefficient for chemical

Segment toe Kd
B 0.0145 27.568
C 0.0185 35.150
0 0.01 SO 34.200

9. - 0.32

Maximum Arithmetic
Revised TACO Standard Deled pass? Mean pass?

Segment B 0.001595 0.0041 no 0.0005 yes
Segment C 0.002180 O.OOE-04 yes 0.0007 yes
Segment 0 0.002044 1.90E-03 yes 0.0008 yes

TAC^Ifc^TA



Cw (Moment B)»
Cw (teamen! C)»
Cw (MgiTMnt D)»
Cw (segment E)»

Koc

B
C
D
E

Revised TACO Standard
Segment B 0.01
Shiran) C 0.02
Segment D 0.015
Segment E M>

0.000038 »DF segment B'Gwobl for chemical
O.OOOM1 .DF segment C'Qwob) for crwmtcal
0.000040 -DF segment O'Gwob) for chemical
0.000043 »DF segment E'Qwob) tor chemical

1.1 dry soft bulk density tor sand
Koe'toc «o« water panHlon coefflclerrt
21400 organic parHNon coefficfsnf for chemical

foe
0.0085
o.otas
0.0180
0.0166

Kd
182.801
395.900
385.200
3S5.B81

0.12 water filled soil porosity

Maximum
Delect pass?

0.049 no
0.011 yes
0.69 no

0.034 no

Arithmetic
Mean pass?
0.00772 no
0.00476 ye*
0.1274 no

0.00849 ye*

ATTACHMENT A



Cw (segment B)» 0.1916 »DF segment B'Gwobl tor chemical
Cw (segment C)» 0.2057 -OF segment C'Gwobj for chemical
Cw (segment D)» 0.1981 -DF segment D'Qwobj for chemlcsl
Cw (segment E). 0.2145 -OF segment E'Owob) for chemical

Pt. 1.8 dry soil bulk density for sand
K« . Koc'foc sol water parlNlon coefficient
K«. 1333

O, » 0.32 water filled aofl porosity

Maximum Arithmetic
Revised TACO Standard Detect pass? Mean pass?

Segment B 447.05 630 no 192 yes
Segment C 479.93 570 no 263 yes
Segment D 462.31 530 no 267 yes
Segment E 500.46 600 no 181 yes

ATTACHCHWNTA ^1^



nHr<^^^^Vm

Cw (Mflmenl B). 0.0087 .DF segment F'Qwob) for chemical

pt . 1 .8 dry (OR but* density for und

K, . Koc'toc (ON witor partition co*fflcl«nl
Koc - 64.6 organic partition coefficient for chemical

0.0146 0.937

Maximum Arithmetic
FtavlMd TACO Standard Otoct past? Mean pass?

Segment B 0.007478 0.52 no 0.1266 no

ATTACHMENT A



pentteMoroptwnol

Cw (tegment B)« 0,0019 «DF segment B'Owob) lor chemical
Cw <M«m«nt M). 0.00 tt -OF lagment M'Qwobl far chemfcaf

pt. 1.8 dry »o« bulk density tot sand

K* . Koc'foe tolt water partition coefflctant
Hoc • 592 org*nlc p»rtHton coeWctent tot ct»mte»l

roc Kd
8 0.0145 8.590
M 0.0194 11.471

8,. 0.32

Maximum Arithmetic
Revlsad TACO Standard Detect pass? Mean paw?

Segment B 0.016799 44 no 0.9874 no
Segment M 0.01S318 0.29 no 0.0637 no

ATTA^ttNT>



Sauget Area 1
HHRA - Creek Bottom Soils W77UM.;;,!,,.;.,—

ATTACHMENT B

Figure 3-2 from ENSR, 2001
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SITE I

SITE

AA-SW-S2

AA-SW-S3

SGW-S2

DW-WRIG

SITEL

SITEM

DW-SCHM

DW-SETT

SITEN

N

A
LEGEND

! i Site

A/ Water Body

A/ Roads

• Groundwater Sample Locations

FIGURE 3-2
Groundwater Well Locations

Evaluated in the HHRA

Sauget Area 1
EE/CAandRI/FS

Volume II
Human Health Risk Assessment

Solatia, Inc.
Remediation Technology Group

St. Louis. Missouri

2000 2000 Feet

EMJR.
w, I,..-,,,,,,,,,;,*



Sauget Area 1
HHRA - Creek Bottom Soils

ATTACHMENT C

Comparison of Groundwater Data from Downgradient Wells to TACO Class I
Groundwater Standards for Constituents Exceeding Tier 2 Class I Soil-to-Groundwater

Remediation Objectives
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ENSR

ATTACHMENT C
Comparison of Groundwaler Data to TACO Tier I Screening Criteria for Class I Groundwater for Constituents Exceeding Tier 1 Class I Soll-to-Groundwater Standards
Sauget Area 1 - Creek Bottom Soils
Human Health Risk Assessment

Constituent

Cadmium
Dieldrln
Nitrobenzene
Pentachlorophenol
1 ,1 ,2,2-Tetrachtoroethane

TACO Class 1
Oroundwater

Standard

(ug/L)

5
0.02
3.5
1

O.OSS (a)

Downgradlent Wells
AA-OHL-SS

(ufl/L)

ND
ND
ND
ND
ND

AA-OHL-83

(ug/L)

ND
ND
ND
ND
NO

AA-SW-S1

(ug/L)
ND
ND
ND
ND
NO

Notes:

AA-SW-S2

(ugA)
ND
ND
ND
ND
ND

AA-SW-S3

(Wfl.)
ND
NO
ND
ND
ND

EEO-103

(ugfL)
ND
ND
ND
ND
ND

EEQ-104
(U0VL)

ND
0.0026

ND
ND
ND

EEQ-10S

tot)
ND
ND
ND

0.097
NO

EEQ-111
(ug/L)

ND
ND
ND
0.13
ND

SQW-S1
(ug/L)

ND
0.0032

ND
ND
ND

DW-MCDO
(ug/L)

ND
ND
ND
ND
ND

DW-SCHM
(ug/L)

ND
ND
ND
ND
ND

DW-SETT
(ug/L)

ND
ND
ND
NO
ND

DW-WRIQ
(ug/L)

1
ND
ND
ND
ND

SGW-2
(ug/L)

ND
ND
ND
ND
ND

ND - Not Detected
TACO - Illinois Tiered Approach to Corrective Action.
(a) - No TACO value, and no appropriate structural surrogate. Therefore. Region IX Preliminary

RanwrJaUon Goal (PRO). October 1. 1999. ueed.
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Dead Creek Final Remedy Engineering Evafc
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Office of --
the Mayor

rr^-.;

August 08. 2002

Ms. Robin Prokop, Plant Manager
Solutia, Inc.
W. G. Krummrich Plant
500 Monsanto Avenue
Sauget, Illinois 62206-1198

Dear Ms. Prokop:

Please be advised the Village Board of Trustees at their regular meeting of August 07,
2002 approved the Agreement between Solutia, Inc. W. G. Krummich Plant and the
Village of Cahokia for Solutia, Inc. to install pumps and associated piping on Dead Creek
between Queeny Avenue and Edgar Street and after the installation of the pumping
system the Village of Cahokia will assume responsibility for operating, inspecting,
repairing, and maintaining the pumping system except as otherwise provided within
he agreement.

Sincerely,

Denita Reed
Mayor of Cahokia

Village of Cahokia 103 Main Street Cahokia, Illinois 62206-1019
Office 618-337-9500 Fax 618-337-9529



S O L U T I A
Solutia Inc.

W.G. Krummrich Plant

.* •" 500 Monsanto Avenue

July 30**2t)02'PPlied Chemistry> Creative Solutions Sauget, Illinois 62206-1198

Tel 618-271-5835

Mayor Denita Reed
Village of Cahokia

RE: Letter of Agreement Between Solutia Inc. W.G. Krummrich Plant and the Village
of Cahokia

Dear Mayor Reed:

This Letter Agreement formalizes the agreement reached by Solutia Inc. ("Solutia") and
the Village of Cahokia ("Cahokia") regarding the installation, maintenance, repair and operation
of the pumping system to be installed in Dead Creek. The pumping system will consist of five
submersible pumps and associated piping to be installed in Dead Creek at the following locations
(also shown on the attached map): (1) the earthen berm that covers gas lines midway between
Judith Lane and Cahokia Street, (2) the Cahokia Street culvert, (3) the Kinder Street culvert, (4)
the Jerome Avenue culvert, and (5) the Edgar Street culvert.

Solutia and Cahokia agree to the following:

• Solutia will install the above-described pumps and associated piping. When operational, the
pumping system will move water downstream from one section of Dead Creek to the next
and will reduce the amount of standing water in Dead Creek between Queeny Avenue and
Edgar Street. Some amount of standing water will remain in each Creek section.

• After the installation of the pumping system, and except as otherwise provided herein,
Cahokia will assume responsibility for operating, inspecting, repairing, and maintaining the
pumping system.

• Solutia agrees to furnish a spare pump to Cahokia for use in the event of a pump failure.
• For a period not to exceed five (5) years from the date of this Letter Agreement, Solutia

agrees to repair or replace malfunctioning pumps at its cost. Cahokia agrees to notify Solutia
within twenty-four (24) hours of its discovery of a malfunctioning pump. Such pumps will
be removed by Cahokia and kept at the Cahokia Maintenance Facility for pick-up by Solutia,
Solutia will return the repaired or replacement pump to the Cahokia Maintenance Facility,
and Cahokia will be responsible for replacing the pump.

• After the five (5) year period has elapsed, Cahokia will be responsible for the repair and
replacement of pumps and all costs associated therewith.

• Cahokia shall pay all costs associated with the operation, inspection, repair, and maintenance
of the pumping system, with the exception of the above-described pump repair or

C:\Documents and Settings\ddride\Local SettingsYTemporary Internet Files\OLK4\Lener agreement with Village of Cahokiajvl .DOC



Mayor Denita Reed
July 30, 2002
Page 2

replacement costs to be assumed by Solutia for a period not to exceed five (5) years from the
date of this Letter Agreement.

• As the operator of the pumping system, Cahokia shall comply with all local, State and federal
laws related to the operation of the pumping system, including, but not limited to, all
applicable permitting or licensing requirements and environmental regulations.

• By entering into this Letter Agreement, Solutia assumes no responsibility for the daily
operation of the pumping system or any costs associated therewith.

• In consideration for Solutia's agreement to install the pumping system, Cahokia agrees to
release, indemnify and hold Solutia harmless for all claims, demands, liability and damages
associated with the pumping system. This obligation shall survive termination of the Letter
Agreement.

• This Letter Agreement shall terminate five (5) years from the date of execution by Solutia
and Cahokia.

This Letter Agreement sets forth the entire agreement between Solutia and Cahokia with respect to
the subject matter hereof All prior negotiations and dealings regarding this Letter Agreement and
the subject matter hereof shall be deemed superseded by and merged into this Letter Agreement.

IN WITNESS WHEREOF, the following parties have reviewed and agree to the above terms and
conditions of this Letter Agreement.

SOLUTIA ^ VILLAGE OF CAHOKIA

Robin Prokop Mayor Denita
Plant Manager \ Village of Cahokia
W.G. Krummrich Plant
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